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Nesl yeai, ihe company will add more; 
ex[jgct5 lo open Eijveral hundred retail ou 
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hardwan. ipproadi thai other vendors take 
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blast! Oh heck ..." he puffed. 

accd, while knuckles 

the cold IS he ran, breath 
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was 'Chcwi 

of his Dad's off-day 



■hich m 






"Oi, 






s brought one thumb ii 



low the Headm. 



of those cursing and swearing mornings 
as Kevin's father, late for work himself, 
railed at the implacable gods who frown 
on motoring acHvities, In the end he had 
had to run for the bus, and run from the 
bus stop half a mile to the old Town the sign 
School (rotten Geography!! just as he was 
ung again this moming. Only today 



'Danger -ChiLdrei 
Crossing,' One night Mr. Sawkins Ih. 
Junior Master, reeling home late fron 
New Year's revels, had hoisted Mis 
Sparks of Geography with a can of illici 

d potting shed, on tiptoe be 



"Tfiicky! Thicky!" screamed Kevin, rac- 
ing away up the broad, white steps, his 
satchel leaping behind his back. Way 
above him, past walls and boards aiui 
venerable oaken toisls, through empty 
_i ■_ . ijj^^ j^p pgjg gyjj spilled 



■d her with much 



kling ea 






if the 1 






laid. 



ley were rabbiting on about politics and 
uff. 

As he rounded the corner of SI. Marks 
oad and began the venturesome jour- 
;y crab wise along the great brick wall 
■wards the yawning ravine of the school 
ites, abseiling the South face in the thin 
r, Kevin slamming on the brakes man- 
Jed to miss Fatty Simpson by point 



jfensively. "Social! oi 
le big brick gatepost 






,s the , 






toning hollowly bene 



d lids 



cupboards, stirring faintly the 
cif ehalfc in the interstices of 
s, the school clock's muffled 
ezed nine fifteen. 



ing' iud been a; 
clumsv. So much for teacher-pupil rela- 
tions. "Fatty Simpson knew why both had 
left at the end of Spring term. And he'd 
tell you, for a price. 
"Spit!" said Kevin bravely. He re- 



late too. Puff-adder. Been 



. mghl a 

ross the plain of the boardroom table. 
"No Home School, no Plav Programmes; 
no VDUs. no Information Stores. Just 

tion. Think you can cope with that?" 
r in College", said the New Appli- 



kif fhnt, isn't it?" He raised one 
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u suj^gestivelv at Neumatin, who 




hi^ Ihriut nervously and tried lo 


feeling among pupils, parent figures and 




educationists, alike that Ihe Home School 


sc bds areiVI like the resl," Hsr- 


Surrogate is someone who has failed to 


esplained. '■They're experllv as- 


master the elementary tools c '■ " 


as being most ai risk from non- 


new society is built: an intel 


al learning situatiors. Outreach 


between a Montevideo fish 


sociation are two vital elements in 


stuffed Faratha, But we knoi 


svchosodal framework. Our so- 


be so, do we not Mr, Meuir 


dnl iiffonl any significant inbuild 


mann met Harrowliy's unh 






equenllv, Neumann knew he 


"Yes, Mr,' Harrowby." 


be told," it remained necessary to 




in the Old School system. Every 


case, 1 anddpale few prohler 


unity Council was responsible for 


The job's yours. Any qui 


nd any old redbrick, reassuring 


have?" 


g would do. Many had been res- 


"lust one Sir, How is that ■ 




anddishev 

"Sony, 


Jledinlhedoorwa 

lir." He looked 

socks slumped 



"Sorry. Sir." Neumann repealed 
ly, for the benefit of the tittering 
"We can all see you're sony, Kcv 



vould bi 



Is that 



back in the eighties just for that purpof 
Neumann realised Harrowby was 51 

talking. 

ilVi EdMin, however, dc>es not as a m. 

rundown the programme yet, as tl 
group still provides a valuable control 



Neumann feli 
term at St. Marks, he had suddenlv be 
gun to regret neaiing the top of the hill. 
the other side of which held out lesseninf. 
hopes of greener grass. Though the Ke\'- 



"Good < 



1, Ne'un 



" Han 



3f this V 



by leaned forward confidentially. ■ 

derhil espenment m humaA relations, it's 
one I'd like lo answer," 
Tlie Inspector reached inside his jacked 



f fail 



especiflllv of the political kind, will not be 
tolerated'. Is that understood?" 

"Quite understood Sir. You forget that 
my own training has been rigorously 



expertly. Six inch 



rowby si 
of Simu 



cuff 



drop by It 5 Page 46. if that 






on complex psychological factors such as 
your Empathy, stability of social aware- 
ness patteins'and so on - in short, what 
the old school used lo call your Back- 
ground! Il hasn't just been the cost of 
producing you, Neumann, that weighs 
heavily on the budgetary mind of EdMin. 
No. It's Ihe cost of the ones we throw 

portant you should come through your 
five years of work experience in good 
mental order. 11 won't be easy. You'll 
find, for instance, that people tend to 
look upon the Old School eipericnce as 



"Bloody computers!" said 
his father, twice. "I don't 

know however we're 

going to afford it. Forty 

quid a month! Bloody 

computers!" 



"You're late again, Kevin' 
ann without turning round 



1, no h 
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Kevin, 1 know il's easy, but Ihen mam. Jney ve prtoous Lttlc money to teJly think wilhaU that banging and bj 

the answers, Ul's Bee if you've w^'te on Old Schools as it ,s. i„g^ Whatever ne.lf" 

'^,'■'■1. i„ V ^ ^uM.L 'Tm sure you'll find Home School just "Whatever happened Id lU [hat m, 

Hi, the boy had - and he d taken as much fu ■ . .. .. . ~ . 



.evin, were you uBmg a c.ilculator?" equipment, 50 there's no need to worrv P"^ =1* ■-' 

boy reddened. "J thought so. No, whether Ihcy can afford Lo pay for your to>,Ltlhen y 

see me after class." run along! Come and sec me when you the V were Ciipl 1 (lid thev M 

lut Sir, 1 can't hand it over, 'cos I ain't „[ yonr degree, and we'll have a eood ''"^'^ ' "^^'' ''^"w it 5 six bleedin trates 

jne, 1 jusi. . . could do it. ll was like |a|,„f, about it eh'" Tlus Luunh^ 1 don i know I II bet the 

ccidenl, Sir, . ." _ ^^ blood> |ap= don t ha\ e six crates 1 11 bet 



can't Sir. I ain't gol oni 
dose to tears, 
Kevin, Go and get you 



problem number eight, if 
;e thai in two minutes, you 



^ ^^ irfroom!" giggled Jayne. 

puzzled. If the bov had -^-^tj^^^ j^J^^S0^m^ e^ ,„-i ., '' ,. „, ■ ... 

, hi. ™„.-,Ki. „„L™. -IJmSJ^m^Zr^ \- "^huttup, scrawny titsl" shouted Kev- 



1 History, Geography, Engli; 



: □( lies which Meu- 



jumped. The 

away, faces disguised var 

centraiion and anguish. 

"Done il. Sir." Kevin r; 
sheepishly. 



■octly, and 




thei cnn gel 



ming, "Even 
I stupid lo need a education," 
'YoLt mind your bleedin' language, m 
1, else you're for it!" shouted Kevin' 

_ rhe doorbell chimed Cdoml Bogci/. 1 

n!!'r/c'i.°„'"ri'.'".,''ti^t''Ti,l'v.''''i"'7,l^"'''i'"L \^?^' -""^ j^fii' ^9f^ was the EdMin man back with the Horn 
punished m kids. The hand of (he clock Mf^ .i^BM.^ .S^f^ <^\.^m r h.. "c ■.. t'_ 1,., 



School Computer 
honest" he said, "We had a 
ing. 1 know, 1 know, bloody 1 



shrilled Kevin's 
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■■Ok,iy, Kevin, good lad, vou can ^^^Bmnf^WW^ ^ ^1 '^^™' '^^''^^'i ^s the EdMin r 
■ ■ ■• ei*^^«^(» /ar ^_ ^^ plufigcd the Home School into the ms 



"Bui why can't I slay?" whined Kevin. S^^^^T .^tf^^ M 1^ Kevin's mother ■;huddered. "Gawd!" slif 

"AU my friends is here, and Mr, Neu- ^^^^^^ ^^^^ ^^*^ * ■ * muHeted. "I've eard of Rodger the Lodg- 

mann, . , I don't want to go to lessons Kevin rode home morosely in his er! I 'ope it's not all there. . ." The while 

with a toltenold computer." lather's car. "Bloody computers!" said his ™al. wrinkles cunningly worked into ill 

"I'm very sorry, Kevin," said Harrow- father, twice. "I don't know however everlasiar fabric, twitched, 

by. "But you have to understand this is we're going to afford. Forly quid a "Gawd! h's alive!" cried jayne, hiding 

a school for maladjusted children. You month! Bloody computersl" behind her mother, peeping" out at Mr. 

were diagnosed, probably wrongly, as And then, a little later: "And whereare Neumann's seagreen face and deeply 

someone who could nut relate to Home we going lo put ihe bloody thing, that's blue eyes. She was fifteen and wondered 

School You messed up on Applied Soft- what I'd like lo know. In the Poolroom? if Mr. Neumann had braces holdinc up 

ware, you came bottom in Earlh Re- Oh, they say you just hook il into the the grey flannel trousers he would 

abysmal, you had no real grasp of the your mother's television, I'll probably breakfast everv day. The EdMin man ri- 

League Tables, and vou failed vour Bat- have to DIY another bloody cstension, fled Ihe last packing case and produced 

ilestar Galactica, Parts 1 and 11 1, Your dig up me roses I shouldn'l wonder, Gor- a smaU but complex keyboard. "Let's try 

EdMin psych ia hist diagnosed chronic in- don Bennett!" He swung the little carintu Italian One" he .said, and began fiddling 

numeracy, which I suppose you know a filling station lo replace the batleiy with the keys. "My mother was Italian.'"' 

could have meanl prison when you grow powering the hydrolysis unit. And Mr. Neiim.inn opened his 

up. And now you suddenly display a re- "And what good's education ever done schoolmaster's mouth. "Lczzionc pnmo. 

markable aptitude for algebra. That is me or your mother, come to that?" Primo l^zzione" he began, flawlessly, 

why I'm afraid you have to be re- keened Kevin's father, piteously. Home School was in class. . . ■ 

streamed, Kevin, We can't have Mr, Neu- "Mr. Neumann's promised to come 

asting his time teaching you ar- and see us in a couple of weeks' lime" 
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BUSINESS APPLICATION SOFTWARE 



WORD PROCESSING 



'ZT" 



:CSPINWH^ER TELEVIDEOT\ 



Wordstar 

Probably the most powerful word 
processing package available on 
any microcomputer 



Help messages: 

amanjal. Four lev 
Video editing: le 
d^yefl.T^e^ 


Dm 
els, 


r^^^re^wnpungel 


dited IS limi 


copied or read itoin files. A stiing ol dale car^ 
long to fit 31 tne end ol a line le sutomeUoallv m 


inserted, d 
Damage relL 



TienlB: BoSece, Doubfe Strike, Underline, Strikeout, 

Flenble pagination: user conlrol of pa^ lenglfi. top and twtlom margins, 
heading/r[)atrng/page number locations and pagination directives, 
Hyphert'Help: alens you when tne last word on a line is loa long lo lii Veu 
can cfioose between tiyphenalion or moving Ifie whole word to the next 

ly- 



flilBlMerge': (op^onaJ) Is 3 powerkil tile merging ic 



powerful file merging lool- It 

















































DataStarisasyslOTl 




ry.rein 



Sottwaie'/IMBnual", E19S/E2D. 



STOCK CONTROL 



ANADEXDf^EOO TELEVIDEOTVI-912C NORTHST AH HORIZON 



Inventory 

Comprehensive Stock Control, 
Sales and Purchase Management 
System 



aniflr a BpedlE paiagrapt* ral. 



t CornpataCllltyivittiltieCP/Miipeiallngsvsl 



'Price of Software includes manual "100% credit if software is purchased later 

Prices and specifications subject lo change without prior notice 

DEALER ENQUIRIES WELCOIUE — PLEASE WRITE OR PHONE FOR LATEST CATALOGUE 

PLEASE SEE BACK COVER FOR FURTHER DETAILS 



INTERAM 



INTERAM Computer Systems Limited 

59 Moreton Street, London, SW1 
Tel: 01 -834 0261/2733 Telex: 925859 



Alive...weIL... 
and very liealtliy 



As 


Nascom user I had. enormous 


NascDm products. We have several other 


sjtisfacti 


an and sensed an excitement about nroieeis under design or investigation ttiat 


the future when tolil that I had Nascom. 


will give the new industrial division a good 


1 ha 


■p lippn determined from the Star 


start next year. 


of the troubles that Nascom would be 


We have the finance and facilities to 




nd with several colleagues formed 
3tion with efficient finance to 


exploit new ideas and would he very 




pleased to hear from any designer who has 


purchase 
P ■ 


and e\panil the new companv- 


an idea based around Nascom products. 


1 1 t veil 


Anyone with hardware or software please 


t 


h t db 

tI p II m Ih t 
1 i 1 h 1 


Nascom announced many products in 




the last year few of which arrived. Luckily 






during receivership many of these designs 






were completed and we will immediately 
be purchasing supplies to make these 










available a.s.a.p. 




1 1 pi J P 

p 11 1 i 


d There are also other Nascom 2 




p products defined that we will quickly 
engineer and produce in the next few 




IN pi Ih 1 e 

1. i 1 d d 




il months. 






The future for micros is undeniable 




h h 11 b 111 h 


and Nascom International intends to 


t 19fil 


Tl p and al 
g w hp 


retain its rightful place at the head of 


1 


European microcomputing. 






Peter Mathews Chairman 
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IIMTERIMATIOIMAL 

new company... new people...new start... 



Computer Studies Concepts/Tecliniques Harold W. Lawson, Jr. 



Understanding 
Computer Systems 

A PrncHSs- Oriented Approach ''"■ss^j;;^!-""*^-;;;;;^:'^ 



single processor mu5t be assigned tii both 
the WASH and the DRY process as in- 
dicated in the following picture. 



HaraM W. Lawsan is al LiiMping Ui;iiier- The process is used as the LCD llowest O. 

sily. Sweden. He is currently haidofils Coni- common denominalor) for explaining the X 

pulcT Archteclure Laboratory and Professor constituents of computer systems Al the '* ""'■P'ocBHir 

Li'"""""*" """ '^"""' J«8I™B. "".«...* to»l.awU.I; N«. 0,.l ,( ,h, dl,h„* l«o„,. /.. 

' "■ ZV^V '"°'""? -T "f ■l"*'8 WASH o.n,ll,„ Ikm Ih. mBl. 

as the basis for assoaabon wibi computer ynj or^p.B(,, _,,,,t 1^ jlierY.a.e^ h= 

IS"^.^'b,KS„£;>s= r£E?°^""-" j*3=o^=?;=:-s 

do you sort? Do you first explain the We begin tHs education process with tV ,h7r.^p Ht^^^v-f ^. " '^ 

binary number system. Boolean algebra a pictorial representationofa well-known l^* "'^ ^^l™^! "V ™/(.-p™es«.rs. 




icepl of process and task 
and thus, in all further 



ig execution of a process by a pro- 
■ ■ IS say that the WASH pi 



.... ^ — ^.,^. ^^^d be intemipled by a 

r._ related concepts, („j,;,f, prinrify jirucrss such as the follow- 

the word task may also be utilized, ine- "^ "^ 

Let us now consider this real life pro- /S^-sX'" / 

cess of washing the dishes in the form of tsjli,^'*' 

an abstraction which shows the major >-yK3 

--^ents of ms proces s as follows: ^ ^^^ ^^^^^^^^ ^_^^ ^f^. 

ompu c On he he hand 



The uia e^ol^e'd'ti"™'" p°™°*I?S3 '"' h-^-^" ="=»■ Consequently, a new process is 'c™W 

grve a hohsQc picUire of computer sys- ^ p"^" ""^ '^^" rep«sent abstiactly as fol- 

tems right from the beginning. prooma Ktaotion lows: ^^^^^^ 

After several years of experience with CMrty dishes, detergent, water and dish ciS3°iiljS3 ca.™! ^dbt sabj 

a 'process oriented' approach we can re- doth are process inputs and clean dishes rowim Z ^ | 

move the doubt and say that it is indeed is a process oulpul. The process which we ^^ otHtnoiinn oi tlie 

pu-5ibie (and desiisble] to introduce have shown here can only be carried out, newproimt 

Lompuler ^\ stems concepts and termi- 'eicculed', when we apply a processor. In the case of a single uni-processor, the 

nolosi nqht trom the beginning in a hoi- n processor temporarily 'suspends' the pro- 

nhc manner This approach has resulted Sp cess it is currently executing and ■imliales' 

m the book Understanding Computer 1 execution of the CHANGE process. After 

5\slem5 and the purpose oi this article " P™*"' ' ^ 'IcrniiVuKiart' of the CHANGE process, Ihe 

' ™acr''r"m'ih Xe" dtatoilre 'rf tWs ^^' "' ™'"P'^'"^"' '^^ ''"S'^ P"«^^== ^ of"th""" "^^"'th^ '"' '!■"'""""' "^'""' 

nature ■"":«''S depends upon proper ^^ ^ ^y^j^ ^j ^loperaling processes. Alternatively, in the case of muiti-pro- 

structunng of the presentation. The ap- , ^^ /"^ cessors, the processor that acknowledges 

proaiJi used is highly pictorial and ter- (jLsjg ^ fl^ ' ^S the infemipt {let us say the processor 

mmologv IS mtroduced bit by bit in a — \3;5t^"^ " •• —^ serving the WASH process) could 'ossisii' 

logical fashion. Each chapter finishes ^'^^ Qf) another processor [the processor as- 

with a summary, word list and problems. -J' signed to DRY or another available pro- 

The entire vocabulary introduced is pre- Abi»ikIi«ic»» cessor) to execute the CHANGE process 

scnfed al the end in the fonn of a gloss- u ■ ,u '" 'paruM' with the ongoing WASH and,' 

arv. Enough about the structure of the ^°^^: '^P^f '" *'* description is the ^ jj^y processes as fSlows- 

book ... let us consider the approach. definition of a system as a coUectlon of - 
mterrelaled processes. 
We can continue the general abstrac- 

Introduclno Processes and Systems hon of this system of cooperating pro- 

■People learn best when new concepts are 'f '"' by introducing an abstraction lor 

presented in terms of what they already '^^ '""""^ P'T^ ' ^^ "^'"^ 

^g„' process, m the following manner: 




weeks, months {dare we s yc ra 
suffocating in detail. It is not unc mm n 


Concepts/Techniques 


are ttien a deteirent to gain ng a lea 


Now Uie More Conventiona U w 


concepts. 


A basis lias now ht-en b 


introducing the Real Thing 

Wr nou piOLced to consider more 

I « iielel\ tlie iili proiessed by com 

^ .L.tucing the ter 

J the computer 


by channels as viewed in th win 
picture 

b'fcj "a" i^'"™ 




The process concept has enabled us to 
present basic computer system concepts, 
tl,^ "r,ii„r, r>( rr,-„.„mming and the com- 



iy gull 



simple 



itandioBCPU 



reper- 
, independent of any brand name, 
cept, the nature of numbers of base 2 and ^^ ^" assembly program presentation 
ID are presented, including an easy-fo- 1"^" "^^^ the point about conaete pro- 
comprehmd algorithm for the pjucess of 8"°^ and theu execution, 
converting a binary number to a dedmal 
number as indicated in the following pro- 
cess description. 



Memaries and Peripheral Devices 

Memories of the core and seiniconi 
lor ty^e ar 



X 



aient of the structure of a flip/flop n 
slement as - you got it - a process with T' 
Its related process dimensional flowchart -^ 









A Rtp/Flop procflss dflscrlpTlad 

process concfpt can be used as a 
denominator to explain both 
and software concepts. Storagt 



A further key concept, namely that of 
'processor-memory pairs', as illustrated 
in the following, provides the keystone 



A^SS 


on of arithmetic 


d. Word processing systc 
resentation of programs 
n motivated followed by 
of basic data structure c 


C 


uig arrays 








(programmer's machine language ma- 
chine] can then be described abstractly as 



eKJesI 



lo further de- 
„ language 



Concepts/Techniques 



Experience with Ihe Approach 



Some Final Comments 

Approiimately 300 terir 
in the book. They are rep 



:k to the chapter 
roduced dnd de- 
een given to pre- 



Noie: the dotted lines ar 
ory simply denote that it 
physical memory but is 

Further architectural ci 



mon physica 



therefore, the approach can be used to 
complement the real details of any 
manufacturer' E concrete product. Teach- 
mg assistance materials, including visual 
aids are available and are quite useful lor 
presenting ihe approach to small as well 
as large groups. The approach is well 

arul plans are being made lo provide an 
arumated video tape and ' ' 



nonly 



of harmony betwee 



) note: Professor Unnson' 



Id. This approach, 
i in the process of 

a step in the righl 



I Why settle for less than 
I the best? Agents for -'' ^ 
|Appleware All ^ 

[standard programs 

javailable Software to your own 
jspecificatton Seminars arranged 
IWriteor'phonefor list of dates8( venues 






Database 




Allows you tr create 


Estimating Cost ng 


yourown filing system 


Cash Flow Analysis 


Search Routines 


and many others on 


Print Routines 




No Programming 


No programming 


knowledge 


S:!'?' £95* 


'«.u..d £,20* 



TEMPLE HOUSE. 43-4S NEW STREET, BIRMINGHAM 

021-643 0253 



S 100 

VuuHavf All These Fa.ili 
Oil Your S 100 System, 
Withjusl Two Boards? 




Prices: 




FDC-1 Board 


C49B.5Q 




£337.56 


Molhar Board 


£ 42.00 


All prices exclude VAT 





SEMEL 

MICROCOMPUTER-HARDWARE-SOFTWARE 



3c, BARLEY MARKET ST., 

TAVISTOCK, DEVON. PL19 OJF 

Tel. TAVISTOCK (0822) 5247 Telex: 45263 



Training Course Review Antliony Esgate 

LEARNING 

WITH 
COMMODORE 



al hotelsLn London. Othertitles currenllv and thata mi, - - -, ri, mHh 

include "Disk Ubilisaliori" (3 days], "Ser- had been rr ■ ■ i ■: ' ■ ■-uii 

vice and Maintenance 30D0 series" (3 Whilsl i h.r ! ■ ■ ,i far 

days], and a projected PET aBsemUer better ratio th .1. i-- .li n n --I -.-lu'ols 

In addilion, one-day conrses "Word tine leinforcemenl can be Ixith positive 
Processing" and "BOOO Series and negative, depending on the person- 
day seminars "Microprocessors and the and would personally have preferred to 
Businessman" and "Microprocessors for work alone (software production may be 

siance at the Hmetable 'confirms this - '" ^"X "*^- '^''"' 1"=^^ '' '^l*''"" 'hat 

9,00 a.m. to 9.30 p.m., with one lone f^'*""? ^^'^ ™ ^nSeu << incompali- 




R 



OBOL, and others were 
1 h the hardware. 

"BASIC for Beginners" 
ghlv be divided into three 
lepts B-^SIC and 
Concepts provided bj 

ns a perspective and 

I itements and fa 



icaliyre 



Course Review 



arithim 



Tly six, in fact - though 1 was 
Students were from a similar v 



memaiy store lor data and programs, and [(. 

inpul/oulpul devices. The description of q, 

PET'S operating system included the y, 
dock, associated keyboard scans and a 

memory map. professional backgrour 

niush-ation was provided by a machine though had rather m 

code program "VIEW", an estension to experience. In fact, the 

the interrupt handling routine, held in first course plus three 

(he bottom IK of store (3'nd cassette biif- ming experience was i 

fer], which produced a rapidly changing requisite for entry. Si 




A couple of exercises were given to ance; sum 
make use of tiie dock. These included the pointed I 
h-aditional 'digital clock program' and a would no 



■harhng, and i 
of the ele 



hold and manipulate a list of quantities 

studying and the marks they obtained m 

asked to specify Iheir own problem (i.e. 
list) and program. 

Once the program was specified it was 
possible to proceed to flowcharting il and 
thence to the production of a dummy 
pnigram utilising line numbering co 
ventions, null subrourtncs and libe; 
spnnkling of comment (REM] lines. 

l-roni thii point on, practical enercis 
consisted of flowcharting, writing ai 
testing modules/sub-routines as the e 

module was concerned with a differe 
aspect of "advanced" programming, a 
by the end of the course menu select! 

ing and writing to and from disk, ■ 
IEEE bu? and indexed sorHng (bubble 
and Quicksort) and printing had all ' 
as h d lor the sake of g. 
m PEEK and POKE statemen 

P rticul tt ntion was paid li 
tetf making PET await 
k presets nample, and prcvenfing 



tahon using ASCII codes. 






though. 






grams m PET's uiterpreHve BAS 




A 3V5tematic treahnent of BASIC vari- 














subrourtnes, was interpersed v 




cises such as a "dollar to poun 




sion table" (essentially just a tin 


rs table). 


a sunple |eg. guessmg) game, i 




ementary stock conirol/accou 


nts ad- 


Use was encouraged of the PET's elab- 


orate cursor control and graphic- 


features 






presentation of results and th 




striking screen prompts. 






cope with the material - there w 




of the "visible signs of distress- 




Gross- Nicklaus made it his bu 




delect. The full syllabus was co 


irered on 






slowed, depending on the claa; 








was. on this occasion, attended 


by rather 



■£175,00 -.for mgineerins 



Course Review 



ic BASIC without bogging 



mmg in BASIC" docu mentation consist- 
ed of Si5tnple specification and flowcharts 
for "Simple List Handler" along with list- 
ing and sample output. My only crilidBm 

numbered or an index provided. 

Both courses were concluded with 
some Noughts on "where do we go from 
here?". Gross-Nicklaus made, in my 



mentific 
;nng 



cxpf 



■ very e 



I mj 
Pl 



use the opportunity 



w expects you to be able to 

your First project; you will al- 

a nly fail, at the expense of youi 

lifidence and other peoples' 

you; • read and write sim- 

il programs to start with, 

w c particularly recommended 



£275 plus VAT. travelling expenses and 
three full days off, perhaps nol the chea- 
pest. However, the advantage of giving 

the student with a PET, a manual and the 

instruction "Go on, team BASIC, it's 

ay", is that the initial fear of fhe un- 

iDwn. and especially of compulers, thai 

gny people have, can be dispelled be- 

ust be remembered that a residential 
5e offers a unique opportunity to im- 



regulat sampling from such equipment as 
digital voltmelers is required. The Service 
and Maintenance course al M50 is the 
most expensive and is not, in fact, gen- 
erally available to the public as it is pri- 
marily intended for PET dealer engineers. 



. The 



■hich c 



Ihet 1 



iapprove 



o/g, 



n the subfed 



a "Advanced Programi 



lany 



own PET with floppy disk dm 
printer, configured with word pro 
software, for the day, plus full doi 

Before departing, delegates are 



> i35 



■mplele 



oflh 



;v can offer something v 
lile indeed. 

Anikitnj £sgaie is Deputy Editor 




Write off your Computer 
Supplies problem now. 




Rexible Disks 
Digital Cassettes 
Prlntw heels 
Bindeis 

Disk&Tape Storage 
Magrtetic Tape 
Cartridges 
Ribbons 

Continuous Stationery 
Filing Systems 
Fire Resistant 



Please send me your latest catalogue. 



Computer Supplies 
for people who know tetter 



Computers and Art 



Discourse 



Brian Reffin Smitli 



w 




or, Human interactions witVi Computers 









stuff, and what it 






C5 Eleven is r 


viewing ,1 t-lack bo 


»ishng of pap 














Ihe mrcro-prnccss 


guy tieedrng 


thirmprng, msrstrng 





w d 


P gi 

rmmetl H, T, Smith and T. G« 


P P 


pti.itler 


can I drai^ coloured bio k 
V, though the screen can. B 








om spIc 


. IS mUL 


h Kigh academic softwati; i 




talkmg bo w 


of experts - wlial Ihey the 


irght of 


















livei 


arrolher place (Parrs or 


don't know,' A man who had 


een de.i 


A !,. 





1 s 


Th'>- d> 


ingt 


118, hu 


Th., 


ippL',1 


thete 


floor, 



ilh blood oozing 



ise, J Nil"* we've only got this nice 
iputer studio looking out over the 
■ith basements running vinder the 
probably lo plague pits- because 



Design, so there.) 

The head of the tJepartmEnt cornea in 
just when I'm throwing a paper aero- 
plane. It loops the loop, and he catches 
it, bemusedly. I show him the latest 
triumph. A stylus, drawn across the dig- 
ihsing pad, leaves a thin red line on the 



hold SI 



,o with it. Nov 



•Can you 
these people wanH 



;e it?', he as 



buy tl 






Bear lo tooK. aomeone warns unpress people, 

desk away;^lhe|^^s^fag^ash all ^h-ha! THs must be (he reason they i;^^™.^"^;;"^^'^''"^,^. and an'' TTt 

■ntropy are gathering, ready ^^'i ^^ ]a"^e~^eln pl™tI!''to"Ttick ^"J|^,,^^"^^ 'the''cowr^ "'"' "^"' '""^ "^ 

'"over ™"tee I explain my t>^n aims of "'"y^^"'l fnd Z Xmba'lelV^ra ' "Zr^'f^f '^l'^^^ "" '^ r"' '" T" 

changing the world and becoming nch y ^^„,^ _ .-^ .^e first thing 'i-etotiacket) w,lh thispiece Computer 

and t.mous to a porson wlio has the ef- .^ see when thev come in,' '^E^/^" reproduce .t. and ,t will look 

fionterv to call me confused. The person ^ '^ ' . _. good, and . . . and . . . 

doesn't understand the modest nature of ^^^^^H^^^^ ^^^^^^^"^ ^ A letter from Poland arrives: 'Some of 

mv proposals- ,^ _, ,i_ j ■ V"" things were very interesting, but 

All 1 !Ud is a small grant from one of GOOdnBSS they dO Wailt some were not,' 

the lesser-known Research Councils, tO take mV dSSk awaV.' I know; I know, ,, , , , , 

conditional upon my helpmg lo Make the ' ■' Earlier this morning, I lay ui bed read- 

I'orh.ips iin^ could go busking in the ^■^^^~ bered I was 34, Thafs nearly 40. 

slrLVt^ dcid sLibivavs, olfering snippets of What? Not the little conceptual notice Torty? I snorted: 'Forly?r 

msdom or rcadingb, Inim interim reports i^' s^ys 'look we know this is a College i programmed the computer just now. 

for "thT'^u^ambiguo^r'cliiir of" stlvlr Department's computing equipment, and 'You ate 24.' 

coinage, even the 3flOZ is his and not the iv^U - more stochaatic than random. 

Goodness they do want to take my desk College's, so we don't know why you Limited by a narrow band of possibilities 

away. You see, there is I '■ - .-■' i-= i^— -"—■■-"- ^■■'■""" ^"-"- 



kind). No, 



(I'vf 



1 have insisted, 
ant pay nis salary,' 
een appointed Royal College jtIte oultar is at Ihr Rnyal Callegf a/ Ai 



MULTI-USER.MULTI-TASKING 
MICI 



FROM 



*fiTiTl' 



.., processing. 
Multi-language (languages suppontd 
include Basic.Cobol, Fortran, AFL, 

OEM and Dealer enqiiiriesinviled, 

FQUINOX 

COMPUTER SYSTEMS LIMITED 
KleenianHouse,16 AnningSire«, 
New Inn Yard.Undon EC2A 3HB. 
Tel:01-739 2387 & 01-7294460 




F0R£375*CEI 
PRINTERS TUI 
BUSINESS SY9I 

A microcomputer in the home is fun. But a microcomputer in the office 
is serious business. The quaiity of its output refiects your professionalism. 

Reports, letters, invoices and other business correspondence need to be 
presented In a business-like way At home you wouldn't spoil a good hi-fi system 
with second-rate speakers-so why accept less than clear, high quality print-out 
in the office^ 

isiow, vou don't have to. Centronics, the world's leading independent 
printer manufacturer, is making high quality printers available direct to you the 
user, at a price previously only obtainable within the computer industry for large 
quantity purchases. 

The Centronics 730 and 737 are dot matrix printers which connect to all 
well-knowi i makes of microcomputer. Vbu'ii no doubt recognise the phrase 
"centrontcsLompatibie'from our competitors' advertising. 

A wide choice of speeds and print styles, and the ability to handle single 
sheet and continuous stationery are provided by both printers. 

ii I dddiDun the 737 offers word processing quality print with 
proportiuMai spacing. Both machines carry the Centronics manufacturer's 
warranty, and local maintenance is obviously available from the worlds leading 
supplier of matrix printers. 

Fui sample print-outs and further information send the coupon belovi/ 

Centronics Data Computer (UK) Limited, Victoria Way Burgess Hill, Sussex 
RH159NU Telephone: 04446^5011 

CERTROniCS' 

Simply Better 

I 1 

Centronics, please sendme a sample print-out and the name of my local stockist. ' 
I am a (delete as appropriate)- User/OEM/Shop I 

Name , position: I 

Organisation; iei.No: I 

Address 



L' 



Centronics Data Computer (UKI Limited, Victoria way Burgess HJH, Sussex, RH15 9NU 




MTRONICS 

RIM MICROS INTO 

STEMS. 




jpj|iern3riciimg:3wav 
Pitcn. 5.ioon6.5coi 
Speed: too cos 
Line length: 00, BO or 



Interface: Parallel 



737Letter0u3lltyPi 
price- G42S' 
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The Microscene 



Viewpoint 



Will They Get Smug 
About Software? 



mind y 



>. For those with 
however, 1 will 
ti July, 






words a poin 

microcomputers that I still teei is correci, 
though I wouldn't complain at all if I was 
proved wrong. Now, someone is lo dab- 
ble at putting the point to the test. 

Confused? Well, let me explain. W. H. 
- 1, that well known High Street retail 



lain that 



CurryB into the High Street retailing 
scene. As part of thai discussion, I put 
forward the idea that merchandising is 
only successful when the purchaser re- 
quires only limited pre-sales support, ef- 
fectively zero post-sales support, where 
the product could be delivered (or better 
still walked out with) and basically for- 
gotten bv the retailer, and where there 
were atri'ctly defined and universally ac- 
cepted product standards where they 

The most analagous example I could 
come up with was the software used with 
hi ft systems - records and tapes. Here, 
any record should play on any hardware 




I, calculators 



sells cassettes. These new additions are 

gram packages for micmcomputer 

Smiths has produced an enviable track 
record in the High Street rat-race iif mer- 
chandising, that success being the one 
sure touchshme of having learned the 
arts and crafts of merchandising well. In 

■ ■ ' mug about. 



So,v 



wthet 



? year' 



npanyth 



Kandising of com- 
puter programs, that Iheoretical Utopia 
of the software marketeer where the cus- 
tomer comes mlo a shop and says the 
magic words, "twenty klngsiffi, a Daily 
Mfrmr, and a payroll suite for up to ten 
employees please"? 

To be fair to Smiths, they are only dab- 
bling with the products at present, hav- 
ing signed a contract for the supply ' 



plin 



scope for standardisation 
them also now offer the de 
operating system CP/M, fr 
seanzh. Fine - s standard iti 
large degree thai is what it 
There are however ofl-rep 
about even CF/M's actual df 



n, the 



nanufac 
ecnployed. Within rea.,,,., 

be said for cassettes. If they don't play, 
there is something wrong with the re- 
cord, cassette, or hardware. Because little 
in the desired end 



intermediary system (i,e, the hardware) 
also required to meet a wide range of 



i stiil ven 



■a of 'n 



lurchas 



i requi 



Jhandis. 

The big question therefore, certainly as 

we are to that day. Indeed, has it actually 
arrived? To date, there seems lo be littie 
evideiwEihatithas, despite the generally 
frighteiung pace al which ■' — ' — 



; on whether thi; 
in the form of Savile Row (expensive 
usually effective) or jumble sale (chi 
and pray a lot) is entirely up lo the u; 
To date, the all-purp< 



ided- 



in the ( 






ware has a tendency to fit the application 
in the same way as an off-the-peg suit - 
where it touches. 

Mention of apphcafions leads c 
second view of software standari 
for here lies the biggest problecr 
merchandiser. Unlike the purchi 
record or cassette intended for playing 
through a hi ii system, the purchaser 
a packaged program invariably seems 

all other purchasers of that program 
may ordy be a shght difference, but t 



l>ice again, I would like to refer back 
to the article 1 wrote in July. Take, for 
example, the subject of software stan- 
dardisatton. Now, this can be looked at 
in two different ways, and i 



bippy 



buying a i 
Tchaikovsky's Symphony No, 
nor and deciding that they Wl 



i. This 



with 

n in only a handful of 
ne story so far, though 
int of potential success 



il the 









■ently 



might b, 



■e the final outcome. 
And so we go back to the beginning of 
this piece, and the words I wrote for the 
July issue of Computer Age, In thai par- 

dising, and, in particular, the enhy of 



think of one system that uses the original 
standard, Dartmouth BASIC. They all usi 

different 

from the i 



costs a lot lo get hand -tailored applica- 

both hand-tailoring and mass marketa- 
bility in a packaged program, then the 

spedfic, merchandisable software pack- 
ages would be achieved. Al present that 



Viewpoint 



d. II wi 



caUy 



h through the pi 

of firmwan- modules; ROMs thai contain forded by the packaging, and by the fact 

-perific, ri>n-alteijblf iirograms, Such thai semiconductor devices usually work 

modules uoLild h3\'i? several potential well if they manage lo pass the 

To dL-Lil with the lall^r hirsl, the prob- is. for firmware, theoretical. It still in Ihe 

Icm resides with the nature of Ihe com- end will depend on gettinfi the program 

ponent. Once a program is committed to tight). 

b I con^ it stays very committed. If a bug But thai is one possible fulure itiethod 

ause the memories already produced are range of software products to market, 

scrap, Euid the whole job has to be started There could be considerable pressure 

over. There is really no way round this from the semiconductor manufacturers 

e ept en^'tirin^ thai Iht programming it themselves towards it as it will be for 

ght jnd will Lon-ilrucled them a good way to sell a lot of silicon 

Gncii thit di>.i-lvaniahe hiueitr the There is of course the problem of 

s p r th 1 r r 1 he hardivare and operaHng s\slem slan 

c hi II I dardisation to oveaome though as I 

ap [ I pomted out in the October issue the 



ap^ii 



.signs 



IVhether Smith- ■ 



ROMs (thai is IbK b les i troj,r n si li the lid tage iit judi 

re). Memories with doi He that capacity app oach that though the softwan 
are coming. Thit sort of capacity iffers self w uld be ejrpen e to develop, 
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Programming 



FORTH Series 



Gii Filbey 



Part II 



Conditional Structures 



Thh series on FORTH osscinliler should Ik 
read in ainjUMtion jirflft Ihe aulhar's tutorial 
series m FORTH in previous issues of our 



een #0 and #127; and 



m 



inguage programming in gen 
ind the FORTH assembler ir 
ailar, with a couple of examples us. 



First, ] 



il the m 



IQ COKSTflilT aODRCSS 

CODE TT!V dTDRES? LIJH. 

e< IK, 20b # IQi 

ELSE. F0-? (i , 



■mbly-language 
Togramiiie is typed on Itie keyboard in 
he Editor mode and then 'flushed' onto 
iisc or saved on tape. The actual assem- 
ilv of the re!c\'ant codtr ivill fake place 
viien thi.': is subsequently loaded into 



e the 



■„ the Ic 



illed 



to which vanoiis jumps and branchi 
be made. All this resulls in what is 
a symbol fable giving the addressi 
signed to the various labels. 

In FORTH this is not rtecessary. Thi 
proEJamme is assembled into the firs 



signed by means of the BEGIN, UN- 
TIL,; IF ELSE, ENDIF, 

is obligatory in the 



The 



ss 10 has been named 

tbly-language programme 

with the word CODE as do they 

I his sets up the assembler. TRY is the 

le of the programme which, when as- 

ibled by loading into dictionaiy will 



■mbly fc 



When 



. progran 



ethe, 
volied. The 
picks up th 
ADDRESS. 

0< is the FORTH as.se 
]ueiying whether the nun 



when ii 



io see what ',t looks like; in'mv casi 
the APPLE resident disassemble 
tained in the monitor programmi 
End where the programme starts 1 
'NAME. 



negflti 



is than I. 



), [fit 



1, (i.e 



■eads "tick nan 



■ dot"; 



is NAME. Youthen 



■s they oper; 



Reading the two 
which contain the b! 
the data and addrest 

1. BPL S7EFF is interpreted in machine 
code as 10 (BPL) D5 (5 bytes on from 
$7EFA i.e. S7EFF), ELSE, causes this 
jump, BPL is an example of relative 
addressing. 

2. IMP S7F01, Is an absolute jump to an 
address decided by the word ENDIF, af- 
ter the number for N is picked up, skip- 
ping over the command to pick up Ihe 
number for P. 

3. Finally, in either case a subroutine 
jump to SFDED occurs for interpretation 
of the ASCII code returning to FORTH 
by IMP S080D (So 080D is MEXT). Effec- 



nF 



■.t #306 is put in the 
whereas, if it isn't, the number #2D8 is 
chosen instead and then, in either case, 
a jump is made to COUT where a pro- 
gramme resides for putting out to the 
screen either N (#206) or P (#21)8], NEXT 
IMP, gets back to FORTH. 
Example ol Use. 

1 ADDRESS I (Store the number 1 in 
ADDRESS) 

TRY P OK (the number is positive) 

255 ADDRESS ! 

TRY N OK, (The number is negative.) 
On invoking TRY you get a P or an N. 
Here is the disassembler listing of the 



gu e 



CODE TF Kincc jfl, 
B« HOT IF i LDR. 

Q^E 2BP i urn. 

EHL F OJT JSR, 
NEXT JUP, EHD-CODE 
FIGURE 4 



7EFG- 



Lpq 





. The 






(bra 
gran 


chonm 

medcro 


mMump 


if Ihe vii 


pro. 


"ifr 


iV inlroc 


e of thi 








■hich w 








whith 




























is, if w 








:v there 


unlil we 


wish to 


upp 










re IS the 


propamr 


no (Figu 





#193 and #218 - Le, they rep 


FORTH Series 


letters. 




If you hit ESCAPE again you i 
back to the outer loop and be in 




Mr! 


CURSOR is a subroutine which 








space so that it will be overwritten 


enlp; 




ESCflPE « "'■'■'^^„j^ |j^,8" '^'L. 


RETURN has io emit a space to r 




ihe cursor at the end of the line. 




If you are in uppercase then 0' i 




you out of the CASES programm 




fortunately, the programme will ni 




unless you have fitted the lower ca 




verter to the Apple kevboard. This 




tainable from Pers'onal Com 


FIGURE 5 


Umited. NoHce that the subrouhn 
first defined and must contain an 
the end. The subroutines are called 


F.xplanatimi 


Lower case is ubiaincd bv adding #32 


programme by 


lo the ASCII code for the capital or upper- 


'NAME JSR, 


case letter. If you look at the programme 


I conclude with a example of th 


which 5t,irt5 'CODE CASES' you see that 


gramme in action (Figure ii). 


first of all vou do a carriage return and 




then set up" a cursor (more of that later). 




Then a loop is started bv means of 'BE- 




GIN,' and the keyboard" is read from a 




monifor location SCOOOO which is -16384. 




If a key has been pressed (tested bv 




12fi 0< NOT) and if liial kev was ndt 




the return key nor yet 0' (which is ASCII 




143) but was in fact the ESCAPE key, the 


FIGURE ft 


programme falls into the inner loop start- 




ed by the second 'BEGIN', and evcntuaUv 




gels to the point where #33 will be added 


. CilFili«.-<,,f^lM„„TmPhv^k>^.ii,l 


lo future key codes if they fall between 


Ba'ik Polf/ln-hmc, Loiidmi. 



ABEVDINIiKMTKR! I 

, - ] 

/ ( Ulllmittrk Now ,ou ton l..p your copi.. of Cmpufr 

/, ^ — ^ L * '^ Age clean and sofe with this elegonl stond-up 

Finished in leother-slyle fabric this low cost 
binder will hold 13 issues of Computer Age. It 
con either stond on your desk wtiere the 
rrtagoiines con be on hand for easy 
reference, or be tucked owoy smortly on your 
bookshelf. 

At the borgoin price of just £2,95 (Inclusiye of 
VAT, postoge and packing) you will probobly 
wont to order more thon one to store other 
mogozines. But pleose hurry with your orders 
OS we con only hold a limited stock. 
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Language 



Jonathan P. R. Palfrey 



RATIONAL 
FORTRAN 



r; 



r IRational Fortran) 15 an im- 

.by Kernigh™- Plaugcr ' and 'de- 

-' ■ - "leir book (1), The main im- 

are a cumpletely new set ol 

cnienis, and a 'DEFINE' 



h-an); Pascal/MT 



)as it cam pare with BASIC? 



Hqw is it implemented? 

Ratfor was designed lo be implement- 
ed as a pre-procBSSor: thai is, instead of 
being compiled directly, your program is 



dard Fast 



implerr 



1 disk 



CP/M-based touUnes); and boti 
languages fail to provide double-preci 

complex calculations where rounding et 
tors may accumulate). 



ing programs writ- 
Wan is suffidendy 



work has l>een done already in |1). There- 
fore it's readily available and cheap -you 
could even write it yourself, though it's 

Disadvantages of a pre-proccssor: 

you don't already have one], 

• 2 Obviously, the pre-procesaing 

lake; time, which must be added 
to the Fortran compilation time. 
How much time depends on de- 
tails of implementation - the orig- 
inal design is rather inefficient and 
can be improved (2). My current 
implementation, based brgely on 
the original design, takes about the 
same time for pre-processing as for 
Fortran compilation (on a program 
of non-trivial size). 

• 3 The pre-processor can delect some 

errors in Ratfor syntax. However, 

be detected by the Fort 
ler, whose messages v 
to the Hortrai 



the prograi 

How does It compare with Fortran? 



irgely solved i 
it's possible 1 



input/output. Indeed, subroutine librar- 
ies such as THE STRING BIT and 
STRING/80 are now on the market, claim- 



Ralfor-like stateme 
ties) iB intriguing: bi 



Aigol and Pascal ptogrammi 
familiar with the concept of 



BEGIN and END, 

This facility is prcMded in Rath 
which uses braces '(' and '}' in place 
'BEGIN' and 'END', 

So instead of; 

IF (LSTTOK.NE,9) GOTO 731 
CF05 = CPOS -I- 8 
CALL TSTEND 
GOTO 7411 

731 IF (LSTTOK.NE.lSl GOTO 740 
LINECT = LINECT + 1 

740 CPOS = 1 
CONTINUE 



How does It compare with Algal/ 
Pascal? 

Both Algol and Pascal are inherently 
better-designed than BASIC or Fortran, 
and so, all things being equal, vou might 
well espect to prefer either of them lo 
Ratfor, 

However, in pr=rHro -.i mo—c t„ h=._ 
pen that those l< 



.which 



. o suffer from limita- 

lly compiled code (it produces 
le code and interprets it, at 
the speed of compiled Fot- 



if(la5ttoken == TAB) ( 
cursorpDS = cursorpi 
call testend 
) 
else if (lasttoken == CR) 
linecDunt = linecoL 
cursorpus = 1 



T', 'DO', or 'FOR' kitip. 
7 NEXT: 

WHILE', 'REPEAT, 'DO', or 'FOR' k 









u.ition on the nest line {IhLs k-i- 
dependent). The Fortran ccrniiM- 




Ratfnr because Ralfor dnesn'l ,ii- 


iach any siKnific.mcc lo the lirst 




normal Korlran ^i^ten.fnl m,iv k 
Rjtfor unless cilhenvise specilied 




' slaiemenls may be used if de- 




abels may appear in any positiim 
line as lone as thev precede [lie 
nt lobe labelled. 





^^'" Who should GDRsider using Ralfar? 

Li. permits the (optional) use Consider using Ratfor if; 

. una in place of the normal 

cal operators as followEl ' ^ ^°"'^ ^'^""S pragrams mote It 



■ M3T. ! doesn't have the facilities you re 

■ANIJ. & quire, or you're used to Fortran .n: 

don't wan! to learn a completely nesi 

language. 

Some of these signs may varv accord- ' " ^°'''" "°' ""-P'^^ly "«« '" F'> 

ine to the imclcmentalion' The "use of ''' gramming ana can cope ;Mm Lom 

1 Mr-iT J . J t .'l ,- 1 ' piler error messaees which refi'i ti 

V ,.".■ .•,''°'""' '°S' ."'° ^ '■"'"■*■ *. '"•'•• l..i..l.«on „l ,„m Eai. 



lerfomi compound statement fol- apects), isn't immediately obvious lo non- 
ly statement 2, then continue to C progrBinmers; personally, I prefer '?', 

mcnl 2 as long as condition re- is after all the iipposite of negation]) and 
. likely to be confused with the .DR. 



tatement • ]] The end of a line normally indi 

single Fortran stafemtint (not a Ralior or in Fortran, However, a line end- ^^'gy 

• 6 BREAK- 

Exit from the current 'WHILE', 'RE- 






It's easy to complain 
about advertisements. 
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If an advertisement is wrong, we're here to put it rigiit. 

A.S.A. ltd,. Brook House.Torrington Place, London WCIE 7HN. 
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File Transfer 



J. D. & T. D. Lee 



Transferring Files 
Between Two GP/M Machines 



p 



Conversely, if Ihc two machines ha- 
different types of disk storage (e.g. • 
inch disk and 5 inch disks; • or hard se 
Lored disks snd soft sectored disks; • i 



icie describes a method of 
any CP/M"" compaHble 
mother, regardless of the 






Whil; 



nely 



., ^ certain types of file. _. 
must NOT be used for copying proptie- 

pilers. assemblers etc. since such copying 
■ ■ ■ I of Copyright 



wogid be i 



The Cnpying PracBdure 

Jf the two computers have incompati- 
ble disks then any copying procedure in- 
volves both machines; the first to read 
disks in its particular format and Ihe sec- 
ond to wrile a new disk in its particular 



computers is lo connect an RS232 s£ 
port on one compuler to an RS232 si 
port on the other. When Ihia is done, ■ 
compuler transmits the data along 



r listens and device {usually used for a printer) on the 



Tt thel 



.tting cc 



232 



ID both to the RS23Z designated as Ihe paper tape 

rtninal or VDU. READER on the receiving device. One 

y lo have twa computer is thus transmitdng dala lo its 

mpuler, (If the LIST device whilst the other is receiviiig 

al videii board data from its REAPER, 

)nly one BS232 Data can then be read from a disk file 
and transmitted from the port designated 

t way of as Ihe LIST device of the tirsl machine by 

leclion is typing: 

the UST PIP LST:= filename. e«. fallmi^ In, prtssing 



Programming 
this computer 
can be as easy 
as reading this 
advertisement. 




LDITinC 



program yourself m English 



■"^^^^ 01-434 3933 fardelaib 

Office? It LiidGT] I3irmiDiiam.Mj:t:feib?rCtol!F-ji(am,Btistd. 



File Transfer 



e latter cannot happen with ASCII 
!S Control Z is not a printing ASCII 

.ine code where Conlrdl Z corrs- 



chectdng for Control Z as the ei 
since the receiving computer i 



files and other 
ed correctly. It 
RTRAN and 
■o toredasAS- 
C programs 
ed in ASCII 
particular L 



nachine code program 



Thus 



inesponding ASCII character;. 
'-- "1 A. (DE) corre- 

by the character 



rethedafaondiskwhen o(- 
:eived. During the of 



should be noted that this procedure sponds to lA hex 

not woii: for copying madiine code the character 'I' fol 

(rams, for two reasons. Firstly, the 'A'. The receiving computer must 

Irit of each data byte may be corrupt- translate each pair of ASCQ chary 

n the transfer; and secondly, the re- back into machine code. The only 

ing computer may recognise an end- characters to be transmitted are the 

le-marker (Control Z) before the end digits to 9 and the upper-case lelt 

■jn, thus prematurely to F. Any other character can Ihi 

insfer. used as an end-of-file-marker. 




^ould appear that the 



a CP/M utility whii 



File Transfer 



added lo the UNDUMI' prosram to 
replace the CF/M READER, 
41 UNDUMP iihecks Ihe characters r^ 



Unfortunately, the vi 

build such a lead are gi' 
HS23a to RS232 Cc 



ible with DUMP. To tr, 
LIST device (and henci 
puterl one types: 



le program lo receive data in a oroi 
patible with DUMP is given (page 34 
■ caUed UNDUMP, To use it one 



types UNDUMP o 
puter and then one starts 
computer. UNDUMP n 



m he size Qf the file , 
e used. At 1200 baud, 
K of usehil data an 



Shncllv, only one of the last two con- 
nections need be made; but by connect- 
ing both, the lead becomes symmetrical 
and either plug can go in either com- 
puter. One further complication may ar- 
ise if the "printer" RS232 of the 
transmitting computer is wired for 
"printer busy". This is one wire in the 



which t)i 



■ Prinls" 



send char; 

most tell the computer to transn 

acters. This 

joining pin? 

for the transmitting computer, or in both 

plugs lo keep the lead symmetric. ■ 



position of a CP/M h-ansieni progran 

UNDUMP does not save the date 

disk. This is accomplished by mean 



data are not stored automatically on disc, 
the IfiK limitation encountered in the 
previous method is avoided. At the end 

ting system and CFIM issues a prompt of 
A> (or B> if B is the logged in drive). 
UNDUMP detects the > symbol as the 



UNDUMP itself also 
CP/M. "CP/M is locate 



y- The higher 



UN' DUMP miifl not overwrite CP/I 
Thus UNDUMP should be located 
high in memory as is possible and 
the listing provided this is assumed 
be at 32K (8000 hei). UNDUMP w 
attempt to overwrite Itself if a file th 

3| UNDUMP obtains characlars from tl 



The real 
word processor 

i^ich handles your 
accounting systems 

and expands with jvur business needs. 

IjOWCOSTi , , COMPREHENSIVE 

gIMFLE , ,., , I (IJOMPLETE 




SIMPELEC 

word processing systems 



01 434 3933 fiirdetaib 



Management Systems 



Clyde IHolsapple 



agement and decision suppori syslams. 
His published research work appears in 
sucn journals as Decision Sciences, Inler- 
nationai Joumai of Information Systems. 
The Computer Journal, and Policy 
Sciences. He Is co-author ol the research 
Ireallse Foundalbna □! Decision Support 
Systems (Academic Press). Dr. Holsapple 
:s vice presidanl ol Micro Data Base Sys- 



Data Base Principles 
and Techniques 

Part III: 
Data Description and Manipulation Languages 




procedure in the earlier ailide (Issue 12) 
musl be amended by making SYST'^" 
Ihe owning record type for at least 
set. We mav declareas many addilic 
sets, with SYSTEM as owner, as we I 



record type is the owner or member of 
an N:M set, then declare il to be the 
member of a set owned by SYSTEM. 



A The SYSTEM eco d type 



ments). This schema information ii than 
/oraudiy descrilvd in terms of the Data Des- 
cription Language, The process of con- 
verting a schema picture into a DDL 
specification is straightforward, How- 

tiun, not shown in a schema picture, that 
[iiust also be caphiied in a DDL 

A which record types are entry poi'il-i 

into the data base 
B Ihe urder in which member occur- 



Micro Data Base Systems' complete 
range of products is available through 
their UK distributorE, Systems Plus 
Ltd, Implementations currenllv avail- 
able are Z-80. 80811, 8085, 6502.. 8086 






if host 



languages: Basic, Cobol, Forlra 
cai and machine language, Soon ro oe 
available are multi-user versions in- 
itially under the MP/M and FAMOS 
operiiting systems. 

Systems Plus are at Glengormley 
Park, Newlownabbey. BT36 7RE. Tel 
02313 4Z1I7 



The data item type used as the sort kov 
ol a set occurrerice must be from the set^ 
member record type. Here, AUTO means 
that as each occurrence of STUDENT is 
1 is automahcally added to a set 

ICO- 



Management Systems 



5ei. B an order for the iwner occurr 

e MAN (Manual] means thai as each sociated with each member oc 

irrence of STUDENT i5 ..reated it is If we want to use SORTEID ordei 

automaflcallv added lo a set occur- er occurrences, then a data i 

.e of [ht ADVlSE'iZ »et but after it from the owner record tvpe mi 

le MDB'i DMS well aa a member sort ke\ T 

:< easih obtain ^n alphabetical list i)/ easily ohlain a sorted list ol ill 



i, The DDL description tc 
Si-eC 



Is for ii 



1 SEGunty 



1 ferenl c s be- tlie DDL, we can optionally specify two 

J.C5 t h let is types of access levels for It, One is the 

d ffe ent data read access level and the other is the 

tha SORTED write access level [or that data item type. 

MM-^T r 



ILc 



■d that 



IM:M set. There are 355 levels of rea 
type and set type. These access levt 





g an NM se 


v>nth the 


scribed ™. 


xt], for data security. 


SET 


ADVISES 


AUTO 


.. 


RTED SNAMF 


OWNER 


TEACHER 








MEMBER 


STUDtNr 









.„ 


ADVISi:S2 


MAS 


■N 


SORTED 






OWNER 


I'EACHER 












MtMBER 


STUDENT 













nED SNAME 



SET PARTICIP MAN 

SORTED SNAME 

OWNER STUDENT 

ACTIVITY 



nal lumi for u-.e b\ MDBS wttftare The 
complete DDL -i ntai is desLnbed m the 
MDBS Users Manual ls,ee Panel feature) 
Data Manipulation Language IDML) 
Having submitted the DDL description 

having saved the resultant schema tables 
in au!dliary memory, we are now ready 
to write application programs that load 
data into the data base. Aside from data 
base loading, other kinds of data ma- 
nipulation include eitracting data from 

that are in the data base. All data ma- 
nipulation is accomplished through the 
use of MDBS.DMS DML commands. To 
execute a particular DML command, a 
subroutine function of the following ge- 

EO = CALL I A, "Command name, com- 



, A is the DMS entry point add 

DML command to be ciecutei 
, cammand orgumeiili is a list of 
three arguments (separated b] 
mas) consisting of data item 
record type, set, or N:M set 



program. Needed data blocks arc 
defined in the applicahon program. 
Data blocks are the mechanism 
whereby the data base system trans- 



A Dala base keys 

Th da a base self afle 



B. CuiTBney indicaton 

Many DML 
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dbk of thai 

MDBS also alio a es space m he s 
ma tab es t hold the dbk of he i 

ecentlv a eased re o d occurrence 
any pom m the exetubon of a DML p 
gram Ihe most recenti a cessed ecord bet 

5-aledthe un-n ecodo/thi 

CRin 



Once a 


esired record i 


frair 


rib 


"'"" 


'■""" "-*"' 


"'-'' 


"' 






>ion thai 



fDllowB, whatever is \ 
holds for an N:M set. There are fou 
kinds of currenc\' indicators in MDBS: 
Current Owner (CO) of a set 
Current Member (CM) of a set 

It Record Occurrence (CRO) of 



lIso 



Currc 






^un Unit (CRU) 
IT DML prog] 
a data base 



rcncL' (i.'.^., all teacher occurrences) of < 
iel (e.g,, i,>f ADVISES) at the lame time 
We L,an, huwevet, look al one ut them 
and that owner oCLUrrence is called thi 
iiii-rcnl owner (CO) of that ■al If «e thir 
look at a different owner occurrence .. 
the same set, then it becomes the tievi 



All CODASYL 

thn)ushi.ml» >r] 




locates space in the SLhemn tables lo hold 


logic considenbK simpler Vnth MDBS 


backup facility A third enhancemtnl is 


the data base kc\ of that sei s lurrent 


saie and restore data base keys, nor to 
suppress currency Indicator updates. 


a facility thit alloiss a data ba^e admm 




hire without dumping and reloading its 
data. 


allow us to control which owner occui- 


SVSTEM has only one occurrence, SVS- 


C, DML Commands 




TF.M is alaiap the ciurenl mi-ner njaiiy set 


It is bevond our present scope to exam- 


A. Query Si/stem 




ine the 'individual MDBS DML com- 




As we (i.e., our DML programs) 

look at every member occurrence (p,g,, 
all student occurrences) of a set (c,g-, 


mands. For specific details and examples, 
see the MDBS User's Manual or the 


lo illustrate [he value of a query facility 
added onto a data base system, we shall 


MDBS Data Base Primer, However, it is 
appropriate to indicate the types of data 
manipulation that can be performed with 
this DML, 
The create command allows us to cre- 


MDBS.QRS, This t|uery package accepts 
English- like, nonprocedural queries 
about any MDBS data base and generates 


tence of a set that we are looking al, at 


reports that answer those queries. The 


TfmifrriCMTaf^thmser There arc DML 


ate an occurrence uf any reconi type and 
to store the contents of some program 


<COMMAND^ *-FIND CLAUSE> 


member of .3 set is the am,,,! m,'ml:,r. fur 


mer-dcsignalcd host language 


P TH U E 


each set in your schema, DBM^ allocates 


"u",',m'.mdall,n'vturt™™r ■^ ^ 


A mp pp w 



e through the the data ' 



aA^AL COMPUTERS^ 




A complete range of professional floppy disc products 

from the industry leaders. ...compatible with 

TRS 80, Superbrain, Ohio, SWTP, North Star Horizon, 

Zenith, Cromemco etc. 



You can now buy (he entire range of Tandon Magnetics 
high quailty, martlet leadlng.minitlexiblediscarives direct 
from the exclusive U.K. Distributor. 
Tandon drives afeavaliable as either theOEM product or 
as complete packaged units in single or dual drive British 
manufactured cabinets with high reliability power supply. 
Complete pre-test and bum in ensures reliability and all 
a full 6 months parts and latraur wan-anfy. 

ttfuK^ BOXED DRIVE PRICES 



Prices start at E545.00 

Interfaces and software for TRS-eo, Apple. PET, Horizon. 

S-100on5"ar '" 



STORAGE SYSTEMS 

Use 01 



'a;^;;:^^ 


Single Box 


Dual Box 


Single Sided 40 track 


E250.00 




Double Sided 40 track 


E330.00 




Double Sided 80 track 






Dual Boxed Single Sided 






plus double sided 


E549,00 




With Tandon you get 40o 


BOtradw-more 




step rates as low as 3 mS 1 


ack to lracl<-up totentimesthe 



POWER SUPPLIES 




) NEW J> MICROTEK PRINTERS 

So reliable we give you 365 days 



1 25 ops 70 lines/minute. 
96 characters, upper/lower case- 
Prices start at E460.00 
Interface cables for Apple, TRS-8( 



ur discotlex range of 
storage wallets and boxes to 
protect your discs when not in 
use, or for sending through the 

E10.OO 

El 2,00 

Our range of Power-One power 
supplies covers single, dual and 
triple output not to mention a 
complete selecSon of supplies 
which power all popular floRiy 
disc drives. 



SERVICE AND MAINTENANCE 



For the large scale user of 5V." or 
6" flc^ipy disc drives, our range 
of alignment diskettes and 
service tods are a must Send for 
details of our Oasis range erf 

id non-dedicated floppy disc and 

:erciser systems. 



NEW> STROBE PLOTTERS 



For Immediate inlonnation on any of these products 



The Strobe drum plotter uses low 
cost colourpens to draw graphs, 
charts and pictures with .004" 
resolution. 



HAL 



« UMITED 

ie New Haw 
Weybridge Surrey KT15 3NJ 
Tel: Weybridge (0932) 48346/7 
Telex: 8813487 



ADVISES 
In Ihis query: 

UST ia Ihc <COMMAND> 

TNAM, SNAM, SADD is 

<FIND a.AUSE> 

FOR SALARY < 15000 is 

< CONDITIONAL CLAUSE> 

THRU S2 and ADVISES is 

<FATHCLAUSE>. 
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Iree siraclures with miilliple SYS- 
TEM-owned sols. 

B. Ricovay System 



anges Oie o 
5 o^cd o 
n I le In Ihe e 
■ sh eg pove 



permitted) i\ho«e values are tii be 


data base back-up] 


to a back-up 




copy of the databasi 


producing an 


lalueb are extraLted subject to con- 


up-to-date data base 




ditionB specified in the conditional 


C, Reslniztiiriiig SjsJ 


m 


truns are permitted. The path 






Uause lists the aets that QRS should 


ms System (DRS) co 




use in responding to s query. 


lection of DMLrouti 






used in an interac 




and then eiecuted via a READ 






command. Output reports can be 






routed to a console, printer and/or 


irator the abilitv to 




disk file. QRS can also be used as 


ever, though data ha 


s already been 


an add-on package for the Hier- 


loaded into the data 


jase. DRS au- 


archic Data Base System (HDBS). 






HDBS, a subset of MDBS, supports 


changes to the sche 


ma tables and 



can be used to transfoim nearly any i 
the major micro programming languages 
from a file handling system into a povi 
erful, flexible data base aianagement sy; 
em Mo eovc MDB pod 

uruform t\ of da a hand ng p ocedu 
ao s he e man anguages c g 
e a e nsot BASIC FORTRAN COB 



ComServe 

COMPUTER SERVICES 

We will write programs for TRS-80 Model I and Model II computers, 
and CP/M systems. 

We will use Microsoft BASIC, ANS subset G PL/I, CIS COBOL, Z80 
assembler to produce programsto your specification or enhance exist- 
ing programs. 

We will supply most TRS-80 and CP/M programs, magazines & books. 
SAE for details:- 61-63 ST. PETERS STREET, BEDFORD MK40 2PR 



COMPUTER SHOP 



eMode 



Js of programs already available 
- with CP. M potential -with man 
Iso happens to be cheaper than n 
re about the VIDEO GENIE. As 
\B cartridge drive and a 80 colu 
raphics. We are selling tt' 



ING VAT, POSTAGE, FREE JOYSTICKS, C.W.O. 



agaiinesand user groups backing it -we could not res- 
t other systems with its hardware power, A SAE will tell 
'II as all the standard add-ons we will be selling the 
I iractorrroll feed buffered printer with TANDY.'GENIE 
manvaccessoriesfora limited period only at £364 INCLUD- 



it for la 



CALL OR SAE TO:- 98 TAVISTOCK STREET, BEDFORD, BEDS, TEL: (0234) 216749 



Unix 



Eric Foxiey 





suaissful 


ilillg Sl/slem 




pleniented in 


various fo 



japer discusses Ihs Unix system as in use en 
mmy PDPll min!-compufers up and damn 
this counljy land dUth-b),- a later paper will 

discuss the ixrsions Implemenled an micros. 



rled off in life w 
;wi, a programm. 
Dries, found liim 



The 

UNIX 

Operating System 



" in ttre name) foi a 



:eihe 



-- e (big!) 

MULTICS (MIT, GE, Honeywell), 
■ of the name. The objectives 
were thaiil should be sim- 
le, and particularly good at 
development, It Uien bo- 
■er when it was found that 







^ 


^ 


c^ 


^ 


^ 


fe 


^ 


r 


fe 







M68000S, 

FILE SYSTEM 

HIerarthical Stmi^ure 

The file store is hierarchical, 
teciories are nested in tree fa 






; rectangular ones 
a file of informat 

^ferred to by the i 
■ ". The ;- 



•ted by B 



users (S30000). but is sold very reason- 
ably (S300) to "on-going degree-giving" 

ise purely in teaclung 
research. Intermedi- 

le for educai 



itablishmc 






ned CPUs for 



. The 



rting the document 
quired. The soflwart 



level would be called ii 
admin/computer, age", fr 

mand to change directory 
chdir /math/ef 

the directory "/math/ef". 



make thorough checks fc 
awarded. Users are e>;pi 
ly careful. 



^rred to simply as 
restricting access 






. Ha- 






ir the phil- 

ng signed 
:y, you 



and a page of system installation details. 
We (with a PDPll having discs bul no 
magnetic tape) first had to find a friend 
with a PDPll which had disc drives com- 
patftile with ours, and a magnetic tape 



deck. 
Onm 



ring the tape and cbeyinj 



for, and partly fills, three disc 
after the other. The first disc 

lor booting and running. The se 



Versions 

Like all systems, Unix hai 
through a number of versinn-i in 
opment. The first wersioi 
uted (and currently in u; 
is Version 6. This runs o 

a minimum 96 Kbytes of 

ical PDPll/34 can support up to , 
terminals, plus a few exodcs such 
links. The recently released 



nary information, tejrt, commands 
IS up to the program using a file to 

quired; the program must know th 



'idely dLitrib- 
at most sites) 
I PDPll with 



7 has 
uted is 



■E of ei 



1 goodies 



It bigger 



■rence C|. The ""bert 



II probably replace Versi 



□emountable File Syslems 

A demountable volume contai 
erarchy of files as above, with or 



land might be 

unt floppy /math/e&music 

ig the contents of the floppy disc ti 

r in the file store as a sub tree unde 

(isting directory "/math/ef/music" 

;s are then indistinguishable fron 



1.U can then run the system as sup- 
and (together with the word 
iing software provided) produce 



1 also 



small PDPIIs of up to 56 
id "Programmer' Work 
program development on a 
""- ■■ larger mainframe, 
r LSllls, Interdala 



level called "dev", and if one wri 
Lhe file "/dev/lp", for example, Ihe c 

file, of course, looks as Ihuugh it i. 
piotected. Similar files exist in the 



the disci 



impleE 



a whole!) a 



bkick 



To pei^orm input/output from within 
a program in, say, the language C, a file 
(or input/output device) is opened by 

fd = open ("ef /admin/file", mode); 
ivhich opens the specified Tde in the giv- 
en mode, and retumii a "file descriptor" 
integer. (This is negafive if the hie cannot 
be opened.) The file can then be read in 

criplor value bv a command such as 





"pipefd" is just like am 


Unix 


other file descriptor) 




procid=fork(); {now split into two 


Users 


programs] 
if (prodd!-0) {test to see which 


Each user in the system has an entry 


program we are in} 
then . . . (parent . . . read from 


• his login name 


pipefd) 


" his passwuni (optional; if he hasn't 
one, our system won't lei him log in 


pipefdj " 


without a default one) 


The "pipe" must (of course!) be read by 
If the pipe becomes too full, the program 


• his user identily number (the "owner" 
of a file) 

• his group number (he can only be in 


writing to it IB automatically suspended, 


one group; we have separate groups 


The Shell 


for computing science staff, other staff, 




compudng science students, other stu- 


The default command interpreter is 


dents, etc) 


known as the "shell", and a single com 


• his "home" position in the file store 




(e.g. "/math/er') 


by spaces as in 






for a command interpreter (default is 


The name "comm" is tiie name of a fde 


the standard one described below; we 


containing either a binary program or a 


use two others as well, one for edittng 


command lest (macro), and the system 




searches for such a file first in the curren 


nation work.) 


direcloiy, then in the user's main com 


At Nottingham we have also imple- 


mand directory, then in the system com 


mented for each user a disc space ration 


mand directories. In Version"? of Unix 




any search sequence can be specified, 1 


cessive logins, during which he will re- 


it is a binary program, it is executed; if i 


ceive inneasingly strong wammgs, all his 


is a command macro, a copy of the shel 


flies vanish!], and a running priority. 


is invoked to interpret it. 


Each user also has faalities such as a 




mail fUe, a file of commands which is 


the terms "command" and "program' 


eiecuted each time he logs in, and so on. 


are equivalent; any program is called jus 




by typing its name (i.e. the name of the 



LinMng flies 




To start a new process, an existing run- 


A Hie is an area of disc, with a 




ning program must execute a call 


owner and various other properti 




pTOcid = forkO; 


below). Its name as far as a pa 


icular 


This causes a second identical copy of the 


user is concerned comes from the 


direc- 


program to be created, with the same set 




users 






to the 


distinction is that the process identifier 


.amefile The user who" first crea^ 


eslhe 


"prodd" delivered is in the new pro- 






gram, and the new (non-zero) process 


can "link" to it. A file remains in 




number for the original. From anv run- 


ence until all links have been ren 


oved. 


ning program, the call 


For example, if a news file is c 


eaied. 


exec (progname, argl, arg2); 


with links and read and erase penr 


ission 


causes it to be replaced by the named 


to a number of users, it will conb 




one, (with the given arguments], A new 


exist until all of them have "eras 


d" it. 


and different program can thus be started 


Each "erase" command merely re 




off by first "ferk^'ing, and then "exec"iiig 


the user's directory entry; when th 




the new process, as in 


ber of links becomes zero, the file 


isde- 


prodd =fDrk(); {fork, to initiate second 


leted by the system. 




program] 
if (procid==0) | = = is equals, tests 


File properties 




which program we are 


Each file has 




m] 
then exec {convert the new process 






(- , . ,): to the required program] 


• the dates of the most recent re 


dand 


{exisdng program 



any one character respectively. Thus 



nand a. 



IS tiieii 



lelter.and 'li" as their thi 
The power of the shell comes f 

and input and output to be redireclt 
and modified. The syntax of cor 



mds 



isions in the form o 
execute] 



To enable programs to talk to each other 
direcUy, the matn techniques are by in- 
terrupts ("signal" and "wait" with the 
obvious meanings), or a direct two-way 
input/output channel. The latter is caUed 
a "pipe", a Unix concept now becoming 
widely accepted. It is set up as in, for 
example. 



(where the "who" command gives mc 
names and locations of everyone cur- 
rently logged in) or, far the printer, 
who > /devAp 

taken from a file instead of the kci 
board type 

Piping Dutputinpul to imbale two or 
more programs (which will then bt 
multi-programmed together) with the 
output of the first fed as input to the 
second ( jiped ) and -lO on tvpe 



1 grep i 



te the' 



■•ho" 



-pipeO; (: 



a channel; the 



BRAND NEWs 



iled by Mic raspy 
Anlhony Esgate 
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This middle section may either be pulled oul or pholocopiect. 
then filed for tefetence It will be comprehensiue and range 
over ttie whole field of products, services, events and courses. 
PU stands tof Personal User SB stands for small base - thai is, 
small budget or sm^ll business, MB - medium base, medium budget or 





AUTOSENSE EOU PMENT LTD 

E °WENF ro ant 

a ed 65 Fig sys en 



ability Mulli-tasking Of 



:s enOO Series line prinlef se! 



J " Objecl code compalibla wilh sll But- 
JD, B7flOO) Source code compatiiile 



pesaondBSlDD- 

crtass whsQB D p 5 Pl,B ar 
e gen MeaOD Based CRT E-fORdisc 
^MBd^altoopydne^a^O^^ 32 o mn, 

M6800o'poceir mo ^ deb g r^dufe 








HHBS^^H9^^1H 


H^^^^H^^^ 


^^^ir - ' ^ 


m^H^^^^^oB^ iummpppH 









BRAND NEWs 



oraiiiry CDmoulere 3y31ems-MIMC-23, 
MINC/DECLAB-aaftT and MIMC/DECLAD- 
23HSX lnGQrpofaleltienawPDP-i1/J3pro- 




GENERA A OM ON 



» 



SCENT FC 
IMLAC INTERN ATIONJU. LTD 

IMLAC INTERNATIONAL LTD Fan End NIXDORF 
To*t Process™ enhancemant o CDMPOS ;i|)^Q bfuhQ 




IS using tne MfCfiO-1/23. PPBsa 






BRAND NEWs 





■■lough new industrial/ 


modular ccir.b:,yi:l 


n Twir a- floppy disc 


ila own eOSO n-icr 


procTsSDM'hat'pelm'i^ 


SB^HO o" ^CP M 


n ivilh he r.dr CPU 

ange o ope a ng b s 

D« Oed P 0CB65 Con 

FORTRAN ao and 

age C un unde 


NDlSTRALj 


SO MS (SCENTFC 


%Irryun"ac„ 


as i CPd >,n .„ 



Win an 

Apple n System 

Worth 

£2000 




See page 81 



CSun [ 
STAR 






ProgrammaBlB Ir BASIC, FOR- BIS APPLIED SVSTBUG LTD 

ai. ALGOL, Bfid assem Bier run es APP ED St. EMS S R 

:p*1 1 or Z SB. MB (VECTOR URED BAS C PREPROCE P 

D D C BASC MCROSOFT E 



Applications 



ABACUS SOmVAHE mea i 

ACUS SOFTWARE Jim PASCALIorlhe SOF 
r and APPLE II Comolete packega a „.„„ 




BRAND NEWs 



MTC SOFTWAHE 



E L PSE nrrpu 




annng C mmunca t; s Da s 
I hppc Fnmartng Sao (.^a s abp 
E ' E'OO hB MB AP ) 



A ACCOUNTANTS E 



BRAND NEWs 




BUSINESS AIDS 

BUSINESS AIDS SCIMITAfl MICRODES- 
TBUCTOR realizes microfilm lo "a I™ 



i'jP 



Buniiiz OonsiittuiclaB 
Scrviees Shopi 
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Why the Sinclair ZX80 
is Britain's best selling 



Built: £99?5 
Kit:£l9J'5 



lisistheZXeo A really powerful, f un- 
ci lity computsr, matching or surpassing 
'" er personal compulers at several 
— ., : — .n lalCompLter 

Berictirn ark tests say It's fastei 
previous personal computers 

Programmed in BASIC-the wui 
mostpopularlangLiage-tfieZXao 

suitable for beginners — ' "- 

al Ike, A no response '" 




Powerful ttOM and 
BASIC Interpreter 

The 4K BASIC 
ROM Offers 
remarkable 
programming 
advantages 
lie Unique 



eg. comparison). 

* Upto26single dimension arrays 

* FOR/NEXT loops nested up to 26 
a( any length. 

f< BASICIanguagealsohandlestull 



Boo I Si 

expresslor 



* PEEKandPOKEer 
machine code Ini 

* High-resolution graphics 



ssofur 



length. 



Unique RAM 

The ZXaO's 1K-BYTE RAM is the 
equivalent of up to 4K BYTES in a 
conventional computer -typically storing 
100 lines of BASIC 

No other personal computer offers 
this unique combination of high capability 
andlowprlES. 



ZxaOmea 


little to you -don't worry 


They're all 


splamad in the specially 






zxao.Tht 


jook ma 1(63 learning eas 


e-cltingar 


1 enjoyable, and repress 


complete. 




(romfirsl p 


rciplestocamplenproB 



KItorbullt'lt'suptoyou 

In kit form, the ZX80 Is pleasantly sasy 
to assemble, using a tine-tipped soldering 
Iron. And you may already have asuitabis 
mains adaptor-600 mA at 9VDC nommal 
unregulated H not, seeiha coupon. 

complete with all necessary leads to 
connect toyour TV (colour or black and 
white) and cassette recortler Plug in and 
you're ready to go. (Built versions coma 
with mains adaptor.) 



I personal computer. 




Now available for the ZX80... 

New I6K-BYTE RAM pack 



long Before you can buy casaetle-Oi 
software using the full leK-BVTE RAM So 
keep an eye on th 

maga^ines-and brush up your ches 
perhaps! 

The RAM pack simply plugs inlo |i 
enisling eipansion port an the rear c 
ZX80. No wires, no soldering., 
"you don't nee 
power supply. You can only add nne RAM 
I6K-BYTES 
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Science of Cambridge Ltd. 



1 1 enclose a cheque/poslal order payable to Sc 
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erce ot CamBndge Lid for £ 
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Thisiswhatwedo 



The Sinclair ZX80 is innovative and powerful. 
Now ttiere's a magazine to heip you get 
the most out of it. 



Get in 
sync 






g.ObiecMveEvaluallD 


By Bele 


line tneZXao or Micro 






at youJ a 


e an aslule buyer looK 














here SY 


C comes rn SYNC eva 



SYNC 19 3 Crealive Compuling puh- 
licatior Crealhio Compuling is Itie num- 
ber 1 magaiine of software and applica- 
lions w.m nearlv 100,000 circuialion 
Tlie fwo most oocular computer games 
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becausB il s described in so many pro- 
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gramming manuals or because they've 








thrs IS a etiallenge Ore aupgesteO thai 




Order SYNC Today 






games coulfl be written to lalie aflvar- 












Metiner are over 10D times as fast as a 


Right now we need aii t 






DlB. bo« about a game where characters 


bubble sort and may acluaily use less 








and graphic symbols move around tbe 




10 SYNC Subscriptions a r 






screen while il is blanked' TTie objecl 
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soon alter setting up Ibe machme For 




a ran lee your satisfaction 






instance, Itte CHfJ* function is rof limit- 




lund Ihe untulMlBd oortio 
















cycles repealedly through fbe code 










CHRl 19) and CHRS 12651 wili produce 


cial analysis and graphing, youil want 


paaes withoul your help S 
















operalES m a MOD 256 fashion. We 










found that the ■ =■ sign can be used se- 




photos make a piece mu 






veral limes on a single iine, ailowing fhe 


in which the deaier (the computerl deals 




SQiperiphe 
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fion 10 bet depending upon whether you 


views must be m-deplh 


nd obiectiv 






Feei the ne»t card dealt will have a value 
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Or consider the TLS function which 










strips a string ol its initial character. At 


In Hurkle, another game in ihe charter 


forthright in Ihe malenat y 
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HYORO-AIR INTERMTIONAL has e.lend- 


SVntliaBrr is mno aamli 


IS151 f<ir dasfls. 


a Dealer mhrnrk. Ihf xew \ 
rdadmg VAT. 
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BRAND NEWs 




SYSTEMS OESIGNERS LTD. 

SVSTEMS DESIGNERS LTD. are-day sem- 
inar SYSTEM DEVELOPMENT STAN- 
DARDS. Strand PElacs Hotel. Limaon Jan 
ISand Feb ij '9S1 PROGRAMMERS 



PROGBAMMERS (APL) 



BxhlbitiDiu, Gonises, 
ETents 



J, uaina Bfa[ 
1 Teed back', 



BOARD USERS (PET] 

CHELHen UANAGEUENT 
CONSULTANCY 

CHELMER MANAGEMENT CONSULTAIV- 
Cr one-day seminar MANAGEMENT CV- 
BERNETICS FOR rtijFORMATION 

PROCESSING S FECIAL rSTS I 



I 19B1 £147 ni 



Maragement 



,16 Dec 

delegate m- 



.Sanchesler, 9-10 Daci 
1 PROGRAMMERS ffl, 



INTEGRATED COMPLTTER SVSTEMS 
PUBUSHING COMPANY (UK) LTD. 

■■■'^-"AJEO COMPUTER SYSTEMS PUB- 
3 COMPANY (UK) LTD A day 



BRAND NEWs 



THE DESIGN COUNCIL 

THE DESIGN COUNCIL SAFE EMOUGH TO 
SELL' DESIGN AMD PRODUCT u I ABILITY 



L VERPOOL UN VEnS T1 



;a lions MANUFAC- 
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onmagrellctapeandiheus 




ngireeis and senior 
ar flay APPLICATIONS 
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Lrstefl from programs running 




aP5 COMMODORE nsw calalogue o[ AP- 




^^g PROVED PFOOUCTS Contains "over 5D 










a EE E ^3 p rt r 


gf, pe nhoas, educatonal programs: meOi- 


iGB PU/NASCOM) 



UNSAC 

U\SAC Autumn Catalogue of Books and 
softwarefor Sinclair ZXBOowners FVIZXBOj 

LOGICA 

LOGICA tias arnouncsO completion of the 
1S79 Eurodata flapon Report sliowB "data 



POLYTECHNIC OF NORTH LONDON 

— IC OF NORTH LONDON 

irt-Tlme Coursas in Electronic 



oessonal use.'' SurlablB tor botli WAEL 
d DURAMGO micros suppPlad by GAL 
•■a MB MAELOURANGO) 




BB(DATA COMMUNICATIONS) 



HOUSE 

BOURNE HOUSE '30 PROGRAMS 
" " ".INCLAiB ZX80-1K", 112 page 



BRAND HEWs 



RflPIO RECALL 4'tli issuB ni b 
newsletler HR1 hinhlighls cDrnpany eoB 
move 1o High WycamBe and cot hm 
page review o( InlHlS plars lor [he Kj 
we« as detailed discussion ol var w 
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SYSTEMS DESGNER5 

S S M O GiV fl 


SHARP PC-1Z11 USERS CLUB 

SHARP PC-12U USERS CLUB OUTPUT 





KEfTH WHARTON CONSULTANTS LT 

KEITH WHARTON COHSULTANTS L 
MSflAINC lepen The Oulloon tor ihe -r 



'■"" PROGRAMMERS 

SMALL SYSTEMS GROUP SYSTEMSOLVE 

SMALL SYSTEMS GROUP WORD PRO- SySreMSOLVEhss uubhsliadthereBiiltsof 

CESSING ON PERSONAL COMPUTERS latesr Biennial suivsy of ICL mi3lil5l50 
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spell fuf pr -6' opr (execute the 


Unix 


"spell" command, giving a lisl of all 
words starting with the given char- 
acters, pass the output as it is pro- 
duced to a program which converts 
input to six column formal, and pass 
this output to ihe off-line spooler} 

Sequencing ; to execute commands in se- 

Of course,' all of these facilities can be 
combined to any degree, as in 


all this being done while within the edi- 
tor. Further, the command 

means "execute the same command 
again", so a typical debugging session 
might lie 
. . . amendments , . . 
!alg prog; ago < input' grep "error" 
. , , further amendments . , , 

. . . further amendmenls . . . 



LANGUAGES AND PACKAGES 

ing languages 



[usually verv cheaply) from various sc 
ware houses. Those based on DEC sc 
ware require DEC licences. 



The bulk of the Eystem as it conies is 
written in this high level language [ref- 
erence C|. It is geared for machine etfi- 



dale & (who op ) & (cal 1980 
The command tee receives 
pu s one copy n he file givei 

down the pipe, as in 

, , ,* tee /dev/lp- command . 
Branching (aaauuuggghhh) ; is av 

form is 

if {command, . .| goto labi 
where the jump is executed if th^ 
mand delivers the value "true". 1 
sion 7, the shell has been got 
Algol 68 freaks, and the 
have become 

if . . , command seque 
then . . , command set 



ti abc ABC < nput > output 


running hme checking. In return, it has 


many good features, and a superb system 


This performs a charac er b character 


interface, it is particularly to be recom- 




mended for its excellent optimisation 




(which can be Invoked after a program 


and to C The similar bu more 


has been thoroughly tested), the profiling 


po vertu ommand e>. allows a more 


option [referencenPROF] (which enables 




the run-rtme behaviour of a program to 


gene a e a anal s s 


be studied), and the cross-referencing 




software for program analysis (giving a 


grep e'7G 11 f2 13 


summary of the declaration and use of all 




identifiers in the program). Such addi- 


This searches the g en f e( occur- 


tional features really allow reliable soft- 


rences of he gi en pa en 


ware to be written, rather than the usual 




approach of testing against some simple 


find/usrsys type f -a 


test data. This approach to program test- 







where the system text is stored), and ac- 




cesses every inferior file, checking for a 


Some parts of the system (thankfully few) 


given Boolean condition related to the 


are written m assembler. It is useful to us 


name, traps, access time and type of the 


purely for teaching students more about 




processor architecture, and hopefully de- 


mands on the chosen files. Combined 


monstrates to (hem that assemblers are 


with "grep" as described above, for ex- 


NOT sensible tools for producing 


ample, we can search all files tor all oc- 


software. 


currences of a given program identifier. 






Basic 


cmp f1 12 


The system comes with a (deliberately?) 




poor version of Basic, Certain sites have 


summaries of the differences, and^or ed- 


made available a Unix variant oi DEC 




Basic Plus to those who have bought the 


other. 


appropriate DEC licence. 


wrHe, wall 


Fortran 


These commands allow messages to be 


Again, the system comes with a poor For- 


sent instantly to selected users, or to all 


tran compiler, but DEC RTll Fortran is 




available if you pay for a DEC licence, A 






send, mail 


Version 7 of Unix. 



TYPICAL COMMANDS 
Some typical commands arc as folli 



creates a workfile (a copy) and allows dardeleclionic mail facilities 

general context and screen editing. To This is a "rationalised Fortran", i.e. 

'^ri- ^m^ ^'^'"' ^^ won extended form to include strucluri 

edit file < scnpt. ,^,jU, reasonably good airangementa 

Tliis program executes any given com- "if's and "whiie"s (reference RAT|, 

„„! .„ . ,4. , le (hourly, daily consisls of a prepi 



immarid slarlmg with ihe sym- at 1 a,m„ on the first of each month, the program to standard Fortran, which 

treated as a Unu command, so . , .); very useful for running daily and is then.compiled using any Fortran com- 

weekly accounting functions, piler, thus offering DEC or Unix Fortran 



that 
!alg prog; ago < inpuf grep "en w..,f..., 

™P,"^ ?" ^'f^^ P™er™. link, gelfile, putflle, setup 

e It with data fr<™ the file '' p^^^^^ 



ith data from the file 
input", piping to the VDU only those Thesi 
nes containing the characters "error", tion of different computers, and the The compiler in use at Nottingham 



leagues at the Vrije Universily at Am- IJnJY 

Elerdam; other implemeiitatiQins are __^^^^^^^ 

available. His version uses an intermedi- 

cite language of his own design |EM/1, Snobol 3 and Spitbol 

FAperimentgl Machine 1) rather than P- -^. , , , , . ,.. We use a Diablo pruiier for output Thfr,- 

Hide, and he has written compilers ftom ' ""^ tiirmer ot tliese character handhng j^ ^^^^ ^ prosram ("tvpo") which checks 

variouE languages to EM/1, and compi- language's comes with Unix, and is su - ^^ mistakes to a useful extent! 

I.TF'interpreters to enable EM/1 to run on "ciently primibve tn be not very useful. 

.1 vancty o/ micros. ~^ a'ier is a good implementation, and ftclmowlBllgemETIIS 

great for appropriate work ... one line " 

of Snubol equals ten pages of most Every Unix user owes a great debt to the 

Algol 68-S languages for syntax analysis: it costs designersof Uni<, and to the host of oth- 

moipy- er users who have written much of the 

Algol hS-S is the "IFIP approved" subset software. To find out more, see the issue 

„f Algol 68, containing the majority of the LISP of EST [reference BSTJ] devoted to Unis 

Iriiiguage features. The Unix version is related topics, or write to Bell 






* onlv Algol hS! 1 
.e-Melion University 



, compilers in anything other than an ap- 

'■ propriate high-level language. Both TMG 

iler-writing and the analysis of sophis- 
cated input data routine. 



A language _ __ 

supported by SRC, and including fa 



Interactive Ealculatars 



^ !Z .™l'iH™"™ht"L^™"t.!^^ ""'^ systems "dc" and "be" allow th 
.. ,-„™-,„.,.,-= ,,., = ..==^ . „_ - - le to operate as a programmabl 

tor when requited, with arbitral 



between then 



■ run "stand-alone" on micros. It i 
■■ributedby York University, and used 
example by our Psychology Depart 

liiaded directly from the FDPll. The program "nroff" perioral 
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The South's CROMEMCO experts 



I Disk Syilem with FAST RELIABLE 
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Evaluation Benchitiarks Alan Gay 

The Truth About Benchmarking 



Parti 



Benchimrltmg is a aublle, complex arl, In I 
prsl of twc articles Ihe avthcir explains why 
sitnptistic be ' ' 



So the nc) 



hese ran 


pil 


IS are 


execute 


and frrai 


lilR 




ult of aU 










this is th 
limifing 


atth 




arely the 






ivelop lypical 
























through- 
k times. 






twork- 


put, oplimiz 


Hon of disc se 



necessary to collect a large number of a host of fectors, peculiar to paro'cul 

sample programs from a range of suitable operating systems, such as access clash 

installations, and to perform statistical on semaphores controlling usa of shan 

analysis on them. However, it did seem data areas. 

possible to obtain reasonably represen- Thus we move rapidly from the cd 

tative mixes faro particular environment: cept of measunng the speed of the hat 

the frequency of use of different types of ware to measuring the .speed of f 

job being done, rather than by program- systems [he hardware and software a 

ming methodology. designed to complement each other, ai 



n a typical day's 
ually with a great di 



;an be laid 'hOW fairly dO they run the ^'f the software has now t.ccome 

^'^'L'^'^T benchmarks? Do they a^ie to that of the hardware, ih. 

' - say, m- „t,„„jo' " °^ '^^ software and the wav 

i payroll - cheat? it interfaces with and uses the I 



depends not only on the speed of the of all these factors? 
can be sure thai the computer will do" the tiardware instruction set but also on the The obvious method of taking a rep- 
job, and you can move on to compare the efficienty of the code generated by the resentative sample of ihe workload now 
possible contenders on ulJiEr criteria, such compilers. The increasing sophistication becomes more and more difficult, The 
as reliability maintenance arrangements "' optimizing compilers made the task of effort required lo determine this sample, 

H rv mip ^ ^ compilers were quite capable of re- puters to be tested, to set up the files and 

OS m xp ed 8™""e lilal a program carefully con- databases that have to be accessed, and 

Ir Hon mix was essentially doing much rnanpower and machine time that 

g m particular, and then oplimiz- the cost would be prohibitive. Even if this 

g ge chunks of it o»to/MiSfsr™. AI- could be done, a further complication 

h this exh-eme situation can be would make the exercise huitless. 





d, it is always difficult 
be hma k p og ams ha d 
th hara ens s d a n all 


o hange 
unde d f 


When the re ults f ninnng on two 
dif e en compu e s a e ompared there 


se ru 








vill obv Qus y be mea u ab e differences 
n the pe fo man e f diff rent elements 


p gr m mp di 








h Bu h s d e en e will vary 

b a Q d ng the cJwmc 

ma al o be possible 


diflerent computers lo handle Ihis sort o 
usage it is necessary to set up a standard 


In h 




*■ 


lest lo measure their 'speed'. Any such 


ob 






standard test may be called a 




















But what do we mean by 'speed'? 










Speed has meant many different things 








d m n p bibhe hanginR the 

Pile Ka >^ 1 ho rv nil c Mj, I,S rmV, 


as computer systems have liecome more 


pu ers o handle he w kl ad 






e u s na w 1 oe n po s Die lo maKL 


sophishcaled. Originally, people looked 










at the speed of the hardware instruction 


applications, this .s never Ihe 




Most 




set. As the relative times of different in- 


computers installations spend 


the 




So what can we do? 


structions vary behveen computers, il 


manipulating files and databa 




f var- 


The most useful and widclv applicable 


was necessary to define a 'typical' mi» of 


ious sizes and producing outpo 




techmque is the synthetic benchmark 










This consists of a suite of programs which 


lo represent different sorts of commercial 


erate efficiently they will mulQ 


pro 


gram. 


are synthetic, in that they ate spcriallv 


and scientific workload. Bui the user does 


often with a large number of 






constructed rather than being pait of a 


nol see the hardware instruction set. 


jobs. In order to run these Job 


th 


vwUI 


normal workload. They are designed t( 



1 and fhe oppraHng 
he pnigrams are 



Benchmarks 



benchmark is dore well he will assign a 
team of hifihly akilled slaff to it. They wQI 
consume a large amaunl of computer 
time to set up tiie benchmajk in a form 



■erything luns smooLhly wllen the firm 



1 the I 



aLo be u^ed to probe expected weak- 
nesses in the system, or weaknesses thai 

increasing the usage of resiiurces which 

tienecks in thraughputr 



aoking 
on. The manufactLrer knows from bitter 

or quadrupled by lack of definition in the 
customer's requirement, by errors in the 
programs to be tested, bv non-slandard 
dialects of tiie languases used, b\ diffi- 
culty in finding out what the resulls are 



as well as errors in the manula lurer >, 
program to analyse benchmark results 

Having gone to all this trouble, having 
calculated your tequiremenls, set up and 
-■---■ ' ' ' ' ■ledilalf to 



the 1 






d then 



jntil the i 



LiUng 



also whether the system will degrade 
gracefully when this limit is reached oi 



And all the Hme the manufactur 
Ihat his equipment is being c 



wrong, incomplete and opaque i 
what are you going to do with the figures 
so painfully obtained? 

Man peop e slart do ti this oad Vt th 
a vague j defined goa of findmg vh h 



ff ■ 



'Slimale of whal thai workload will 



hen it should be possible 
processor power and disc transfer rale 
necessary to handle your current work- 
load, togelher with other factors that will 
have different effects on different com- 
puter systems, such as the Bsize and 
duration of individual jobs, the ■ fre- 
quency of loading jobs, the ■ number of 
magnetic tape units requited concurrent- 
ly, and the ■ number of utput and output 



teptance of the system, and clei 
test wojid be unacceptable. This 



tradng n u 11 mpj erand 

buvngashmynewl789 o ofupgradmg 
jour i-resenl James II operatu g system 
to the las e James m then he esult 

more you could do on the new system. 
In these circumstances you may expect 
your future workload to be 'more of the 
same', and expect the way of handling 



workload musl then be scaled up to 
match your guess of the future workload. 
Then it must be scaled up again because 



regularly upgraded or deg 



; to the onloi 



applies 

Notice how rapidly we are piling guesses 

on top of each other! 

If you are not using a computer al- 
ready, and are buying one for a new ap- 
plication, Iheti some of these calculations 
can be done from Ihe CJywW character- 
istics of that application However, now 
there is obviously even more uncertainly. 

New you must persuade the computer 



his svstem to run Ihe benchmark to its 
best advantage This is pnibablv fair 
enough - the customer can tune the sys- 

that the system can probably he better 

few iivU dcjiiied programs than for a more 
gmeral workload. The manufacturer may 
also try to optimize the placing of files on 
disc storage, lo reduce head movement 

large permanent databases, but he may 
find it mote difficult with files that are 
conslantly being replaced. 



ore grossly different in ability (which will 
almost ccrtainlv be known before the 
start of the exercise), then some >vill be 
better in some respects, some in others, 

are nearly always purely subjective. 

Thus the benchmark can usually only 
realistically be looked on as a test of capa- 



larking batch workloads^ that 15, 
'hldh are clearly defined at the 
lage and essentially free of hum 
irference while running. When wi 
ring system wil 
ad then all the prt 
complica 






I shall C( 






Micro Applications 



Control Systems 



Martin Healey 



:T: 



DISTRIBUTED 
COMPUTING 




node. A compromisE Ls lo ciinrfct s 

a common node Dual rings are also 
portanl to compensalc for possible . 
dental breakage of part of the loop, 

products doitiiiiate. [BM's SNA and 



Control Systems 



different processing jobs s 



DECNET. Whettier we wiU ^ ^5y ii^^r- 
cunneclion of DECNET, bNA via jay X2'i 
Is scope for izonjecture, Xeros's Ethernet is 
an example of a current concept in in- 
house termma! networks, based on a BUS, 
' ' ■ there is 



DEC-s DNA SNA uses a .tar topology "'^?,^^'^. ^^j^' "^f ^'' 'T'^''"^ 'v' Cambrid^ ri^g a.3^^ "^/^ A 
and depends on a central mainframe. P™^'!.'^"^'^'' ='"" this g,ves l^sk- oi^iW/ Rir^g bf M. N. A. Lee, Issue 4 - 
DNA uses a general topology. In principle '"-'ssk ralher than machinc-lo-machire Edilor) 



Y the impact of low 

ill be feit very forcefully. 
: power of Ihe 3790 will cost 
onfigured. With low-cost 



crease in parallel with the 
■ automation. The integra- 
ala pnacessing and indus- 
II put bigger demands on 
? and reliable communica- 

Jogy. both in hardware (in 



will also require fleiible 
of in-house and public 
tributed data lases are lo 



>Sigma Technical Press 


By ihe editor ot M/crocnmEUtBr Analysis, Ihia covers 

buarnass systems, soflware. Vlewdala and education. ■■... B ve<y 
brave aftorl at Biplaming a very complicateO BuB|ect in simple 

Radio Trading). 


SUCCESSFUL SOFTWARE FOH SMALL COtWRUTERS by 


This shows hoiv IQ apply mtruolurBd programming on s rn.c.o 
computer, using BASIC. ■■,.. clear, easy-Io- Follow lantjuafle. An 

SIIWULftTION, CHOCK FULL OF EXAMPLES ,.. EXCELLENT 
Tandy Cot., for MoOei I. Levalll. * 
FTiceEB.M.sohco™ TR S -BO Cassette f7. 50 
COMPUTER PROGRAtilS THAT WOHKI by J.D, Lee, 


UK best >«lterl ■■Well thouBht out with'pleniy ot yadeiy'-^Wicro 
Forecast 1, 


Cheflues etc. must be in Sierlmg on a UK bank. 


Sigma Techmcai P.eas (CAI, 5 Alton HoaO, Wilmslow, SK9 BDV, 



INTEGRATED ' 
SMALL BUSINESS 
SOFTWARE 
ISBS 



• PAYROLL 

• STOCK CONTROL 

• ORDER ENTRY S INVOICING 

• COMPANY SALES 

• COMPANY PURCHASES 

• GENERAL ACCOUNTING 

• NAME & ADDRESS SYSTEM 

Available as individual modules or complete systBm to 
run on HAIR BLACK BOX, NORTHSTAH HEATH 
CROMEMCO, DYNABITE, IMS 5000/8000 ALTOS 
ALTAIR, SUPER BRAIN, MICROMATION and most 
other 8080 based systems 

Conlaci Lifeboat Associates, 32 Neal Street, London 
WCE or your nearest dealer 

^^^^^SHM 52 SHAFTESBURY AVENUE 
SYSTEtWIS tsnOUP LONDONWT 01-7348862 



We're making you an offer 

thaf^ so good you'll ask: 

Where's the catch? 



There isn't one, so read on 




We are giving away our tape 

COMPUTERS FOR THE BUSINESSMAN worth £9 when you subscribe 

to COMPUTER AGE or BUSINESS COMPUTING. 

That's the offer. No catch. No strings. 

If you have an interest in computers in business, then this tape 

will prove invaluable. 

The biggest obstacle to using a computer m business is the uncertainty 

and confusion that surrounds The subject. 

COMPUTERS FOR THE BUSINESSMAN goes a long way to giving you 

a concrete appreciation of the subject. You will be able to 

talk intelligently to a salesman and set down your own requirements 

distinctly and rationally. Once you can do that, 

implementanon is relatively easy 

COMPUTERS FOR THE BUSINESSMAN is a learning tape you can 

listen to at home, driving to work or in the office. If computing had a 

Godfather, this would be an offer you couldn't refuse. 

Now complete the subscription order on page 97 of this magazine 

and receive your tape by return. 



New Technology 



m 



per-bitbosis before it will replace even il5 
nearest rivai - the floppy disk, 

'Grtheless, prices are dropping and 



Products 



Boris Sedacca 



BUBBLE 
MEMORIES 



Tlie 



Die tnemoiy lias no moving parls 
therefore stand up to tough mil- 
nditians and hold data more 

■chrology was first invented by 



bubbles themseives arc magnetit 
mains in a thin film of materia 

plying a magnetic field perpendii 
■' nagnetised film. 



The, 






■of St 



s facihlated by the 



Plesi 






IS the only British company 
ted lo compete with the 
:n the fabrication of the 

Plessey first started development work 
on the technology some seven years ago, 
-"■-■-- -■ es announced the in- 



and market potential lo kuik at tlie 
technology , 

Last year Plossey decided lo pull out oi 
device manufacture and to concentrate 
on maSdnB board-level si/slans. This was 

than a withdrawal. Earlier last year it had 
also scrapped its plan to develop holo- 
graphic memory technology. 

Ian Chappie, manager of memory 
producti at Plessey Microsystems said: 
'We were really shipping our systems at 
very much less than they actually cost, lo 
impress upon our customers that we 
were alreadv far ahead and that we 
undersEoDd what bubbles were all about.' 
Plegsev then produced a 64 Kbit serial 
device and configures tw^o systems^ one 
arge system forils ownin-house use and 
another for Inlel Multibus systems. The 
has been quite open with its 
about the fact that these sys- 

Chapple said: 'Having got lo this point, 
decided in our product planning 
about one year ago to look ahead to de- 
|f going i 



signifi. 



d capaaty 



'The rest of the world had now moved 
on from where we were when we decid- 
ed to stop development of our own de- 
vice,' Chappie added. 'We decided we 
wanted to be up from in systems design 
— I .i._^ -leant using the i 



forward busim 



Iking posi 






bubble 

Plessey is now producing a very large 
bubble memory system, the PBS 90M for 
the military market; a mid-range system 
tor the Post Office's (British Telecom) 
System X digital lelecomtnunications net- 
work, resulting from Plessey's ability to 
develop Intel-compatible systems; and a 
small-scale program loader. 

Without its own in-house manufartut- 
ing facility, the company is now obvious- 
ly tied to the merchant market for 
devices. Bui i ' " 




Products 



antly m 



■"JIB 't: 



Bubble-Tec memoi}- systems aie based on 

Texjs InstrumerM' «3 Kbit chip and are 

compatible with Intel Multibus and Dig- 

Equ'pmen DEC LSI mi rDtom 



Hitachi 

bubble memory in Japan only and i , 
beginning lo 'sample' 256 Kbit devices 

These devices are being used in tele- 
communications switching centre appli- 
cflfions and other disk replacement 
applicaiinns for terminal equipment. 

The company will begin sampling a 
one megabit device [i.e. bubble memory 
chip and package) in the second half uf 
mcha 128 Kbit card, 



signed into its Model 765 portable data 
terminal. 

Rockwell 

blc memory technology since 1974 when 
it developed a single chip device with ^ 
capacity of 102 Kbits for NASA {The Na- 
md Space Adminn- 
USA). 



Thet 



St UK a 



T tHs ; 



e UK, tl 






Plessey (see 

croelecttonics devices. 

The basic device is a 256 Kbit chip, the 
RBM 256, four of which go on a card lo 

Thi5 card will 5t onto R ikwell 
AIMo nUL L mput^ r r PI j 






.hipped 






I r ZW L ed u olle Ka d 
h emulates the omma s of DEC 

jp naddhnaM KbytcBbbe 
a 1 rtl t615ea h The be a d ae 



100,000 of its 92 k"b t de 
The device sells for UlC 
titles and £88 for 100 ofl 

Texas also offers a transistor transistor 
logic (tll)-compdtible mterfa^mg kit ol 
seven devices complete v, th bubble coll 

fier, and also a similar control kit tor user>i 
designing their own pnnled circu t 
boards, cosHng £125 and £36 respectnelv 
■" egabit devici 



PdCD claims to 
doien bubble me 
militar\ but the co 



complete with control l ii 
tl 260 It s connected tc the AlMr.-, 



£800 am 
Honal in 

and £1^0. Cumplt 



ind I 



and add 



witliin a single Eur. ard 

ablefor £1,450 and f 11 

Evaluation boards ^! 

containing two, fourors 



also available 



vvith the techn Ior\ lor thMt,= III 
organisation 

Rcckwell Hill begin sampi nj, 
megabit device towards the end 




for £600 and another which can hold h- 



for £1,200. 

National ie also developing a family of 
suppor! chips for Ihe device which the ■ 
company claims VJill provide a complete 
subsvslcm solution with only five inte- 
grated circuils, including a controller, a 
hinctron driver, a coil driver and a sense 
amplifier aU within a printed circuit 
troard measuring nine square inches in 



Products 



■ Nati 






■ordinj 



Geoff Feppiel 

lories, the cost of the 256 K 
loiild drop to £70 in quantities 



of 




up ii subsidiar 
lop bubble mei 
Light out a or 



■tober 1977. 
which last 
abit bubble 



The company offers two types of bub- 
ble memory development tmards and one 
type of original equipment manufacture 



IBM 100 for use wilh Intel si 
computers Find the IBMIOI ft 



from bubble memory. Source code in 
Intel's PL/M assembly language is sup- 
plied on each diskette for board driver 



flrQLIfl CDmPLnER CEnTRE 




GCmSOFT 

Computer Services 



Aerco-Gemsott Computer Services. 
27, Chobham Road, 

Woking, 

Surrey GU21 1JD. 

Telephone: Woking (04862) 22881 



Visual Display Units 



James Pentney 




The 

VDU 

Scene 



jimpuling 
mpubluation mentioned he did not 
■knuw anything about computers and 
""'"""""''"'""" '~yt the likes of us- 



le window of the c 



n^iildbecalleda vdu, but the phrase is more 
Liften understood as an alphanumeric die- 
]'']av and keyboard with related electronic 



The crl prindple is based on an tf\ amale i 
glass tube, where a stream of clcetTLn-. i-. 
generated at one end and lluorf ».( nt spots 
of light at the other. A heated cathode the 
electron gun, produces the beam 



fitT.itor and the computing process. I 
Iphanumerics which led lo the vdu ir 
Lon of business. Graphics and colour 
dded attractions and have opened up ai 
11" i."omputing in engineering, medidne. 



Calhode ray hey-day 

.Although comparatively bulky, the cafliode 
rd\' tube is still the main featun? of a visual 
di.^plav terminal because of the cnmplen^ 

Ow! [he hundied-year history of the crl, 
111!' earliest use came hum osciHoscopes, In 
llie Second World War there was the devd- 



take over by providing a flat screen to liang 
iin a wall, like a piclure. The concept of a 
Idem thick, 127cm diagonal screen has been 
pAJp-Bed, but this is still not a complete 
break from crt lechrrology, and manulacture 
I evpected to start until 1990. Recently 



le pffi™ 



declron beam 'refreshes' the phosphor to 
lemain exdted. Refresh rale is about .W limes 
a second lor interactive work such as editing 
or correcting text. For showing graphical dis- 
plays, storage crfs ' ' 



efresh type and tiie display is less bi 
'o overcome having lo wipe out the v 
.torage tube picture if onlv part of it h 
le changed, extra software allows far 



: of preparing the layout of a printed 

lis technique takes over from glue, 
and stickv pieces of paper. 

'KT^htciKi' lime for a particular phos- 
how long it lakes for the lirmittous 

y to drop to 37^. of its initial value, 

►rt-peiaistence phosphors this period 



♦ 



stence phosphor! 
linutes, Both tel, 



frrected it. Distortion is worse 
tuties having a deflection i 
impared lo 9(f . 



and for 1 



Confusingly, the phosphor is usually a 
crystalline compound of sulphides or fluor- 
ides. Electrons striking parlides of one of the 
many types of phosphor (eg P1,P20| lause 
tlouiescence or phosphorescence. Which 
^Tje of phosphor to use depends on Hie 
effect tequired, but the film of phosphor 



n lines either vertically or horizontally to 
Id up the page on the screen. The phos- 
)r parlides are exdted, leading lo iluor- 
mce bv varying Ihe ener^ of the beam 
it parses, QuaUty or 'resohition' of tl- 



dbyth 



imberol 



lines. In the USA 525' lines is the standanl 
while in Europe it is 600. Tlierc is a problem 
in Hcrifidng refresh rate for resolution 
though Ihis can be eased either by scanning 
alternate lines, or by the beam jumping from 

The dot matrix method of forming char- 





and diis inibrmat 



len a k^ is pressed, H 
in mnlrob the intenaly 



Visual Display Units 

vecn lOB and 10,000 chaiadere of te 
settes, paper and magnedc la[ 
iched cards and floppv dists exlQ 







iwdata software eitends a colour t 
in to ainnecl throu^ a processor t 
impuler and operate as an 
leractive vdu with gr^phits and in colour. 
Grafiiics has lieen said to be Ihe most rap- 
idly growing aiea of the computer field. It 
lias been piedkted there will be a hundred- 
fold iiicrease of computer graphics bv the 
end o/ the 199tfe, and this implies a parallel 
boom in numbers ol terminals. In the USA, 
a generation is growing up with persona] 
cornputers, Tfie&e Leenagers are apparently 






in them 



zc t p iblem ll 
br light n n-Lne 
', independently, i 







unched. Recently 


nial 




fiir Aialnc, Chi 


Kuss 










Jiange shape ace 
















Aralsc 


harader^ into th 



iiy potential of the computer. 
Systems for handicapped people should 

'ms. Chrisopher 



speak or hardlv contml his movemei 

he has a gnat talent for writing. In hi 

' ■" ' keyboard at a terrr 



household applian 

lighting ur the radio could be conti 
a vdu. The next step is inpjt 



m! VDT Mmuial by A. Cakir, D.!. 1 
T.F.M. Stewart. (John V\Tlc\' & Soi 
pp. £17.501. Visii^ DJsptou Unili A 
A/ipiioiliiii edited by D. Grover. 

• la"n-f Pffntnei/ is a jounutOsI nilh the 
Displays, puWeJied ly IPC, Ha sfiond n 




ComputerAg e Offers You 
An Amazing New Book- 

Understanding Compulei Syslems by Haiold W Lawson, Ir. 

For everyone in the computer age - a new book that is easy to read 

and easy to undeistand. 

U yoD cannot see the wood for the trees or the city for its buildings - 

this is the book for you. 

Appropriate for all fontiE of educational institations, employees in the 

public and private sector, including trade nnioni. 

Understanding Coropnter Systems can be used for self-atudy, study circles, oi any olhet form of organised 

Contents: Incroduction • Undetatanduig the constitution of Processes and Systems • Piocess and System 

"Disra Flow" • Control of Processing m a system of ProcessEB • Proc(?Es Logic and Piogianis • The Data 

processed by Computer Syslems • The CompnlerasaSysiem of Cooperahng Processes • Memoriesand 

Peripheral Devices • Digital Processes • The "Architecture" of Campulet Systems • Glossary of Terms. 

Euery chapter contains a • summaty • word list • eitercises. 

'I'he book has 150 large (A4 size) pages, 

There are only a limited number of copies available, on a first-corae, first -served basts 

Ai £6 -50 the boot ls prici=d below its likely retail pnce when it becomes available through the usual 

TonlMriir; Understanding Computer Systems, please send your chec(ue or postal order for £6 30 10: 

Book Offer, Computer Age, 4 Valentine Place, London S£I 

Understanding Computer Systems is available - for Ihe first time in Bnlaui - exclusively to Compala Age 



Business Tutorial 



Series 



Jolin IVIaclean 



THAT FIRST COMPUTER 

Stop and TMnk 



e-i V 



ihne ones 



\he right ronipufcr for Ihe riglil 
hether 11 is too big, or, mere im 



„., what should the lie one never rwiruits a new nn'iiibfr nl 

staff withoul scrnie basic sroiind"-,.rt. 

ourae an alternative to pro- You find ciut as much about him .i- f'.i-.- 

n^ n h wav and Ihat is by being ible, assess his capsbiliHes, and reLale 

g> h progressed at a luck The In k n e hod involves keep- Ihem to the position in question. Similar- 

g p d helat fe^^ ng one s f ^er cr ssed; Ihe careful way Iv. a ™P"^^^^*^'^"/^'^3,';°^^^^^ 

"^ ^ ^ o"arr'con S^nTayp''anned''n^°nTer -"aXer'saTd rWhaT!/mo™I computer can be more 

g U ts he e,.h ban d ne, expensive to buy and run than a member 

d turn d ma The e are few guidelines that can be of 5taif is to cmployl. 

Tb re n aean gi en othoselakiiigtheluckywBy, apart Having armed oneself wilh this know- 
am sa ng 'All the beat'. We shall con- ledge one should then attempt to inves- 
enlTi e on the careful method, Hgate Ihe feasibility of using a computer 
When confronted with the baffling in one's organisaHon, Many people say, 

a ked by the accompanying armies of puter to solve this problem or to help 

aemen Ihconestraishtforward idea of them with that bottleneck. B ' ' ' " 



e a litde 


ful if they can say exacdy why a computer 






about a 


puler system they need, or even what the 












mines whether a computer system is 








efits be quantified, what they are in re- 




lation to the cost. Abo, whether a 


will hare 






and how; and, of course, esaetly what 






should 



I rgar 



rmE?j\nd A study of this type, be it formal or 
informal, would normally i-ommence 
with idenhfying the long term objectives 

ny other that you would wish to achieve. Rather 

needs to than juBl say '1 want a computer for stock 

basic know- control', you should aim to be more pre- 

the value of cise about your aims, such as, reduce 

n'd then a b^ic appredation cannot be underesti- stockholdings by 20% or improve cus- 

mated. hi-depth knowledge is not lomer service and get a 2-day delivery 

necessarily required, but one will at least lead time. These objectives would then 

ome, and reed to understand what they are. and indicate those areas of your organisation 

re a com- how and where thev fit into an that will be affected and therefore should 

ated with organisation. ' be involved in the work. In the ca«- of 

ave to be It is surprising just how many organ- improving customer service the relevant 

suppliers isations acquire a computer system with- areas may be sales order processing, 



Series 



roach suppliers coniHdertly 



plitid and control required 
There i<: no truer '^aiing 
s than garbage in Rar 



Computer Age can sell 

your prodDct best 

Phone 

Vanessa Blackbum Kiddle 

01-9286394 
for foU advertising details 



rnicrDSiift! — 

9 St. Peters Terrace, 
Lower Bristol Rd. 
Bath, BA2 3BT, 
Telephone: (0225) 334659 
Telex: 44371 (KEMP-G) 
After hours; Tel; [0761) 33283 



THE "PET 



Softwara PBckagH 




„ ,r.. ,< ^ J""^ TCM100&2CIO ln»rf»L:»- 

• with TRsaow.0 

graphic* ADPisGi- 

TCM 100 140 coll £240 TCM 200(B0col|£259- 



OhlD Cl-P 4K RAM 

^; 
^^ £220 



PET SOFTWARE 

VIDEO GENIE 

16K Level It Z80 
with integral Cassetts 

Decli. Fullv TRSeO 

compatible. 

Extra RAM available. 

£330 



WE WOULD 

BE PLEASED 

TO MEET 

YOU AT 

BATKSOWN 

MICRO 

SHOW DEC. 

19th 




EPSON TX80B £359 



WHY NOT FIND OUT MORE? 
TEL: BATH (0225) 334659 
AFTER HOURS 10761 1 33283 



Applications 



User Study 



M. N. Soiomon 



Uorth star Horizon at Volvo Concessionaires 



aiideffirl IL ' a ' 
S: Can you give 
R^ Yes We hav 



osl Importapt applicatiQn ai the 
15 Lhe diiiiy Eloiv cil cars, so- 



m documml and i!, drcuialed daily. ^^^"^ 

hows us Ihr tn.ck k-vds o( cats and P™'^' ^ "" 

^K th vanous nHivcmonts Ohviausly, ""^ ''^8 " 

D h '5 a lul (jf money lied up in stock in >''"J' °'P^' ^ n 

th ar industry and ifs vital that we '^^ month Ti en the i I utin 

know where it i all going ll - lerv im '•■'^'-h s lhe eieryda) inpuffing q1 I 

d p rtant to control ail this and match it "^ ^^" "^ ''^^^ ^ V^* ^ ^^y 

p gainst targets The program wntlen fu P°" The pnnl end of month repor 

peLihcationdiieslhitm I, than d "hal it sa\s and the most po erful p; 

q eh We cnn input tlit dail\ mm "' '' i' 'I"- aniend function. Theti- a 



the I 



n prograi 



and then perhap' a ueek or ^^'* ■""■' "i^"^ before accepting (he in- 






'e the ci 



, isition on It, If t> 

sthekevlonurhualnes-i defimieh number', to be input, and if you input 

cnuld produce the mfuimation b\ anithingelse the system bleeps a warn- 

nd wedid that torman^ icars The "^S a' Miu 

Jtmous difference now is in the accu- S: bay that, ten minutes later, vou find 

y of the reporting, the clarity of pro- V""''-''^ "i^''^ ^ mistake. What do you do? 

i.1ion and the saving of clerical time "■ ^^ *''' '^ings up and go b-i- - 



AN ALL-TIME SALES RECORD 




imend daily di 



:. Thai 



Q the file. And similar things c 

le for the other programs, such 

monthly details. A set of targets and a ; 



What 1 think IS mo 
ophislicaled user is, 
ppro.ich ivhere the t 
ardi and you're alw 


o( to use a basic 

splav scrolls up- 


he screen looking lik 
ame. In fact, lhe Hon 
standing right next 
hich is a VDU le 


thai of a mair- 
ion with its VDU 

to an ICL 7500, 
minal to Volvo 


"..""."c-i' 


^^"n^^^in^.'^JI^iJ'^' 



S: Vou look the words righl out i 
R: The two systems are put to cr 



r 






rguably one day ahead o 
tee Y may say that's trivi 

awful lot of money in this 
b The mainframe is slightly slow- 

in pi because it handles such an 
nn mount of detail. It takes linie 

p II that, espcrially in batch pro- 

es g might; there are always de- 
lay p nching input, and so on. Which 
m n an gel a total picture on this 



.actly going into conipr 



■'"' '-.^■^'-■v 6^""& "■''' i-u".iKcniiuii will 

the ICL, but it's a different though com 
plementary application. Take forecasttng. 



which 


most peop 
onneclcd 


e would do usij 


g 


terl 




n do a lot 


f that on this n 






which 




ery cheap. We 


h 






1 for that. 










W^^ab^o 


lated to make 


Pd" 


pr^ 










which 


deal with 


forecasting, 1 






wish 1 


look in bulk at the car. 






ordering: if we or 


ered these ma 




sold 














of stock, 


what would be 






suit? 1 


e can als 


feed in achi 








derived f, 


m the iCL ma 








asts and vario 







which previously we couldn't do. 
S; Vou're happy with the results. 
R: Very pleased indeed. Overall 



■d yourself 
iroviding a 



vantage of the mainframi 






imesharing ba 



is, and nobody 

happen to be using a micro t 
main reason for getting the Horizon wai 
le daily flow of cars, which is giving ui 
., ^__ ,_ t,^gj j^j^^ _ g pj^j^^ 

aintrame. for reasons . 
■ mainframe processes 



User Study 



that information in greater detail. 

Take [his program, here ... we can 
work out how many cars we've got. The 
factory in Sweden Will be closing down 
for the summer holiday shortly. We 
know how many cars will be coming from 

many the dealers have. We can 'do a 
whole lot of eserdses on where best to 

them to customer requirements, notably 
as we run up to the first of August when 
we have the new "W" registrahons. 

And this program deals with matrices. 
One dimension is makes of cars, the oth- 



information - in b' 
of the 



if the I 



The 






IS the r 



tend h 



r. The matrices 
are manipulated by the program and we 
can do things like multiplving the quan- 
tity of cars of a certain ciilour. We can 
add up a lot of matrices, using quantities 
from the main computer, and compare 

Hme and effort, we can present three or 

In the past, everybody would be running 
round in circles just trying to make things 
work in the first place. 



'Just try adding thirty 

matrices by tiand. for a 

start. ' 

S; Has il made vour work easier? 
R; I wouldn't say that. We work ;ust as 
'---' '- t the quality of work is greatly 
' "'- '"■■--nore knowledge of 
loing, it's more ac- 



hanced. We hav. 



■e than oi 






re not pulling then 

I the time. We just sttck two disi 

lachine - program and data - ai 



I, the 



ichine 



<uld quil 



happily sit calculating for 

It's light years ahead of what we were 
used to previously. Just try adding Ihirtv 
matiicBs by hand, for a start. And then 
try to get all the errors out at the end. 
Very often we will set the Horizon to do 
something, then go away and do some- 
thing else. We can live with that. 
S: Have you found that you're using it 
for things you'd never thought you'd use 



cal flow" o 

S: Who did that? ' 

R: Duncan Bell, our supp p nn g 

manager. In fact, none u h d 

previous experience with m ao 

S: What's the attitude of h D a F 

cessing department to all hi 

R: I doubt if they've even g a orpora e 

attitude towards this machine. The pire- 

sent DP manager, Keith Hutchinson, was 

previously the distribution manager, so 



I'hen the 



curate knowledge and 

faster and more flexibly, 

S: With regard to discs , . , 1 have come 

across the complaint that smaU discs 

mean data that has to be spread out over 

two or three or more. Do you find this a 

R; We have never produced anything 



well 3\ 
was actually in this departr 

ticular antagonism, if that' 
plumbing for. 



time 1 was here that having the micro in 
your department was the product of a 
very enlightened policy from the top, 
R: You can see that we have this ma- 
chine, bought - I wouldn't say as an act 
of faith, but - certainly as the result of 
wanting to try a new technology instead 
of saying that things could be done the 
usual, other way. And the attitude is of 
jusbMng the machine if it can do one job 
well and we gain experience by it. For 
the expense of about £4,000 it has done 

because of what il is used for. Even if it 
had failed miserably il would liave been 
very worthwhile for the experience. 
y. You previously mentioned that some 
people felt it a great nuisance to keep 
changing discs. My answer to that ie that 
they must have bought the wrong system 
initially. They should have had sized up 
the capacity needed for the applications 

S: Would they do that themselves, or get 
a consultant to do it for them? Because 
ifs quite a diffloilt thing to do. 
J; Either a consultant, or the supplier 
should supply them with the right hard- 
ware - provided he knows their 
requirements. 
S: That means that they've got to them- 



>f computing and knew the vi 
d specification. Most of the [ 
have in the past had to su, 



from 






It they re 



ived finally. And it also si 
vwenty percent of the cost. Tins saving 
comes from having that initial specific 
xmderstanding of what you want from 
the computer. 
S: Any problems? 
R: Theories we had wert 
the backup was very goi 
cured swiftiy. 



AndaE 



if the sales mix - fhst is, 
vanan s and colour ' 
or example tha peop e 



User Study 



[jimd with BASIC ai 



We ciiri prim "out the I 
informstior, cir ' " 
flget?, then get 



V. Thjii 






< 




uokjigonfur- 


'°h 




"leothepoln 


nd h p Ob m 




5 d e ion. 1 dcr 

^f e -lay spen 


'!"'■"• *■ 


small program □ rs 


n and write a few 
<■[ e 


nuallv by rule of 




US depa m n D Ro 


e the be part nf 












, y fiak 5 all 


J The kept he 






^hile Frs no D 










n~ 3 rei"arkable 







a lot ol 



ahng o' 



I'd been intending to do for i 

afternoon, Clive was stuck for something 
to do - so I suggested he sit in front of 
the Honzon and trv hiB hand. He wen( 
away and did, True, it look him more 
than an afternoon, biit it shows wha 
be done by somebody who begins 
miziiaial esperience but who has a r 
he can use to gain the experience to 
a program that is reasonably compii 

big systems - some only^ ,|^^°^"", 
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many of them w h 


naintra 






^""^Cdhten 




f gotten 




The argimen ha 


f^edm 


croompu 
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gma 


e nodoub 





e the advantage of 
: computer experience al- 
'l recall voc telling me that you did 
RAN at college Bui there mil often 
?Nperienced people in other com- 
? holdmg posts similar lo yours. Do 

? do hai'e people here who've hud 
pericnce, but have acquired it Iwrc 
re now quite happy sitting in front 
machine and attempting their own 



much, much fester. You are no g 








be too happy with the tnachin if 








don't =ee coiifimalbn of its eff 








- there'll ahvays be a question mark 








it othenvise. 








R- Now here's another program wn 
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the cat models in a given distric TH 
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requested certain percentage sphts 
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d ligh h se 


that, there are two ways of looki g 
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One way is by looking at the bro 




th 




ture, then taking parts and sub-par 
the picture in more and more dclail 


Or 


But be>ond a certam poml, o 
you definitely need some training 


else, you can build the picture up 






grammlng and "good compu 


other way The program was ivritle 






. do not, vou ran work your 


h^ no mny™rn''thr.'^ or iJ^^-'h 
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te a hideous corner - tha^s 
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ngei In terms of employing 



User Study 



men M^ 


c ebudy ou 




and pape 


JUB Dok 





(he jse of Ihe rau-os It i; extrerieiy dit 
iicull to >„v whal the reldtior^hip shauM 
M What ort can do is to look at a Lom 
pam flien i dke a partiLulai udge-nenl 
The DP dep-rinier dcia neea lu Lfjie 
oui and ha e d look at the quctvu a d 
advice „n their U5t atandaidise & e 
hopia on a language and provide the 
ii= cz..5a.-y trainme a v, lU so that She 
od\ei departmenli Co do the [itdlr6.y 
iinail jobs themaehes but ol toUise 
the uF dcpflitmenl haiidu.a the muie 
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eiherby, West Vorks. l522 4LL 



Telephoiie (09371 63744 



YORKSHIRE'S LEADING 

no/com /pecioll/t/ 

Also Feature 

Sharp Texas 

aniJ the 

INtERTEC SUPERBRAIN 

We also have a Comprehensive 

Range of Books, Peripherals 

and Media- 



^ 0937 63744 

LARGE S A.E. FOR OETAILS PLEASE 
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Part II: Typical Applications 




ringed 



ihe typewiiler. Tlwse features help us 
ntity Ihe essentia] piindple of word 

ising' iiflKT type amflhing twice- Once 
; typed something into meinoiy von 
■" [gain just as it is, or sLghdy 
suit individuaJ requiremcnls. 
s, of course, that you can find 



Editing 

It's quite a relief when you soiMA; the 
l.i't page of a report. Off it goes to the typist 
u ho deSghls in turning a sanity mamiscript 
KiiG a crisp, dean document But even llie 
K-sl typist occasionally transposes lellEi5, or 
repeats themmn\ or just hits the wring key, 
IMiik you check the doounent for typing 
errors, yuu iKalise - no, ftiaf s not what 1 
meant to say. I'lljust move a few paragraphs 
aruurvd, and reword the odd Benlence or 



Typing ermts and author's changes may 
leave no altemalhfe but a cumpte retype on 
a typewriter. On a word procesEor the typist 
types onh) the changes, and the system in- 
tegrates ttie changes with the unaifected text 
to produce a new dean copy. If s vciy easy 
- 90 easy diat the author may become ian> 
less and ask for more drafts than he rtally 
needs. The ppjblems of disdpline and train- 
ing will be disoissed in the next article. 

In the previous article I discussed the in- 
fluence of the magnetic cari on wonl pro- 
cesang.sirftwarE. Even on floppy disks, 
much of tiKky's software breaks up the text 
into units which correspond to a paper page 
Now think about writing a report. You think 
in units of the report — chapter, section, 
paiagraph— but not the page. The paper 
page is simply a convenient unit ior physical 
filing. As a uiut of thought it's inclevant. So 
why should you have to think about paper 
pages when you're recording leil on a mag- 
netic disk? 

Document-leased software solves this 
problem. It lets vou type continuously, with- 
out considering the number of lines that will 
evenhially appear on Ihe paper page, You 
can edit ^ document as much as you like, 
moving chunks of text around within the 

7B 



document, without wonying about page 


is how the typist moves text while editing. 


endings. When you want to print on paper. 


If she wants to delete a paragraph she may 


vou define the number of lines on a page. 


have to press two spaial function keys 


"and the printer breaks the document into 


marited 'Delete' and 'Para', Or *e may 


P*^- . . u 


press a KWial code key which changes tlie 


Pal^-based software doesn't have this 




flexibflity. When you type on the saeen, 


keys Tf and V. Function keys are useful, 


you have a Dxed number of lines on a page 


but they may dutter the keyboard. TTie code 


and you file each page as o unit on the disk. 


method has a simple keyboard, but the typ- 




ist may need 10 remember thirtv or so codes. 


between pages, just as it was with mag 


The Leatnm VT 1303 and the Philips 15002 






entremes' you may have to defuie page end- 




ings on the scnin as you go, but they 
needn't all be the same si?e; or you may be 


Storage 


able to Ignore page endings until you'ie fin- 


You can uec stored lc\t in four main ap- 


ished editing, then break the document into 


plication anas: 


pages on the screen before you print. 


• elecHimic filing. 


The point of this discussion is to shess 


• standard paragraphs. 


that there are several ways of iiling and ma- 




nipulating le« on disk. The best way for 




you depends on your work. If, for eiample. 




you edit long compkw reports, you need 




software which is veiy flexible, geared to- 


Reference manuals, procedure manuals. 


wands the documents rather than the page. 


and ail kinds of lists and directoncs are use- 


To illustrate some of Ihe points in the pre- 


ful only if they're up to date. In a dynamic 


vious paragraphs, you may Kkc io compare 


organisation they get out of dale quickly. An 


a demonsbation of the CVf 8000 and the 


internal telephone directoiy can soon link a 



A useful point 10 watch in demonstrations 


Numbers 


and names art crossed out; new 


STANDARD PRINTOUT 


^aT"^^" 


9^" as the print ares is virtually 
orma or HsHng paper ahnuld 


There are terlam printing industry 


ITX"^ 
















puticukrly helpful to Ihe computer u^r 


llndJ,l 


D^p'; *B™E "", A4"b^''dm'' '" 


Th« form depths generally used are: 12* 






















































17 25/3!"- At least these siiK, can be Hied 


"(idX 


half thai price and 5 tiinusand 












If company name on 5 








increase in 9M" wide paper. The roa]orily 


Soeilh 




















CaiE Computer Services 



cribbled in; arrows poinl 



Whatyi 



r. When 



have "ui amendment you change th 
lei^on then when you'vt had enough 
amendments to justify the printing cost you 
njn off a dean capv for each user. In Che 
meuilime \dii can print a copy of 
iffectcd pa^ whenever there's an am 
ment and ^i\e it to the switchboard. 

You ma) be able tu gn lurther than 
Why print the information on paper a 
Suppose you want to keep a list of bus 
contacts; name, company, phone, intc 
dates of social or buaness meetinj^. M 

meetings. When vou want to examin 



Woril Processing 



le body of th 



The advantage of standard leLlers on woni 
piQcessCTB is not only the increased produc- 

, . . . . , „ ... tivity from re-usiiibi standard test. The print- 

and debtor letter are typ^ ^ l^^ ^^^ completely indiyidual, £ the 

' ' • information, however long. It looks 



(Town) 
DearfndeKLastnaii.,fl 

will be vlsiang (Towii| rienl week to deal with 
yaur enquiry personally. 




Bladt 

77, High Street 








Joan 

42, Maitat Plate 

White 



)^is7.;il.,d,^7sTnt 

























































rs 



^ ipd ■nine to anything 



i:: 


am 


/enwie 


refer Hirpfe 


...1^ 


Ha Oeam 

R-recuuie; 



oi standard letters and this point in 
particular- 

Standaid paragraphs 

White st«u]dard letters liave many uses 



s and wills, fijr 



A lease may fdkiw a general patlem such 
.is: introductkm; definitions, referencfs lo 
^hedules; scliedules setting out Epediic 
rights and obligatans. 1/ Ihe lease refers to 
premises, for example, an mdividual lease 
will usually refer to the obligations of both 
landlord and tenant; if Ihe properly is let to 



service charges and maintenance of commor 
parts: there may tie other sections if anj 
tenant has the tight to sub-let. 

It word processing terms the final diicu 
menl will be composed of standard 'building 
bkidts' and some original text Most ^^ 
processors have the facility for reading 



have an extra facility for refolding "building 
bluet test m a spedal document, which lets 
you find any block I'eiy quiddy and insert 
It in your working document. This fadlity 
has vanous names, for example Mm'iatiim 
(Ontel), gloftan/ (Wang) and pamgraph fiic 
Wondples). 

Each building block may be selfom- 
tained, or, Hke the standard text in LBITER, 
6 for variable information. 



Onm 



le selected block of text c 
!e keystrokes; the ci 
3 each gap, where 



isyouca 






Word Processing 

a program routine. When typing o 

fbr example, yoii may type nam and i 
dress, prbduct code and quar b and th 
code for 'invoice building b txk whii 
would: 

• select the text for product desenpti m 

• caJculale prices, VAT, and t lals and 

• format eveTything within Tine 



requires careful preparation and idcnnlii.i 

Some systems dispby selected records on 
the screen for later printmg if nxjuired' ith 



'Old 



People often think of a word proce'so as 
an advatKed typewriter. This appL tit ts 
vou think of it as an intelligent tiling cabin 
Suppose you have on your w d p ocesK 
a simple personnel file, whidi rci rcL 



- departmenl 

You can select the retoids of, say. all ma 
employees in the accounts department. & 
lection criteria may be quite comples: fi 
example, all male cmpbyees in tiie accLXin 
department aged at least 30 with a salary i 
£4,003 or less. TTie software may select th 
by exanuning each • 



field, « 



the a 



iryou. 



paragraphs. At this point I'm reminded of 
Hymn 102 m the English Hymnal. Ifs Bach's 

some of Bach's more intricate liaimonies. A 
note in small print sa^'S with deceptive mJd- 
ness This version should only he attempted 

applications combining records procesirmp 

plenty of piactice, and even more patience 



id keystrokes - in effect. 
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INCOMPLETE 

RECORDS ACCOUNTING 

tm 

With a PET COMPUTER 




MICRO COMPUTATION 

S station Parade, 
Southpate, London N14 : Telephone; O1-8g2S104 



WIN A GOLDEN APPLE 
IN THIS FREE COMPETITION! 

The Prize: 

This delicioua APPLE COMPUTER SYSTEM comprises: 

# APPLE with 48K of Ram memory PLUS 1 6K RoM. 

ik Disc Drive with Controller. 

■ Disc Drive. 

ll 9" Black and White Video Monitor (including cable). 

1^ APPLE SUentype Printer (including 

10 rolls of paper), plus Two aids for 

the small business: 
ik The VISICALC Program - reviewed 

in ComputerAge, Issue 9. 

liThe Desk Top Plan Program. 

The APPLE II can be connected to a colour monitor or colour television. 
Extensive software is available for the APPLE - or you can write your own. 
This versatile system can also be used in control applications. 
How to enter 

Entering the competition is easy, Just answer the following three simple 
questions and then, if you are not a subscriber, completely fill m the entry 
form below. S^isi the form together with your answers to: 

COMPUTER AGE APPLE COMPETrnON,4 VALENTINE PLACE, LONDON. SEl SQH 

Entries must be on the form below. No phoiocopies or separate entries are 
acceptable. ■" . . . 

ALL entries must be received by January 10th, 1981, 
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Payroll 



Richard Waller 



NDPS 
Microcomputer Payroll 



'iknwl Crcdil Tianafet seem^ so much more d- round Ihe office. Or you can send a baltl 

egant for bolh weekly and monthly of tredit transfer forms witli a listins tt 

payroenls. the bank about five days before the pa; 

You can calculate payroll by hand, us- date, so Ihey have time to transfer thi 

ing ta)i tables supplied during March by money to employees' individual bank at 

Ihe tax office, ready for the start of the counts on or before pay day. 
jmess has lo pay ils em- las year on April 5di. Fipires are written 

weekly and hourly staff,' into a wages book with preprinted col- How does it v— ' '' =■--' '—'"'■ 

ve'n today, mostly get paid in umns, bought from the slaLoncry shop, the overtime an 

pound notes. Monthly staff get a salary Though not particularly difficult, it's a gross pay. Eve 

and normally have il paid direct to the little tedious. You can work out the pay way of paying 

bsTik as a Credit Transfer. I am told that foi 50 people in a couple (if hours on puti?r package 

wme alafl get diequ*5 which they then Thursday afternoon: draw the money houryn^decii 



Hew Book-keepers Start Here 



Ei 



3 pay 






md add up the 
lu to specfy 



id then the pi 



. Y>- l'-- I-- -li-ili .-,'-- i'- - -,'- i~ '} ' "is" 



Each employee has 3 fai cot 

ir wile, children 

■s: £1375 for 198l)/Bl.( 
net! get mort. The tode ignores I 
jr digits £1375 comes out as 137. One U 






orlgagei 



irlhe. 



s the . 



.e tabks; 



worki 



period for each tn 

oul (Torn the period number and the h 
code by BimpLe arilhinebc. 

ing the sllowances and provides the ti 
payable at Ihe appropriate scales: thet 

... . ..... .|.^j, jgy^j 1^^ 



; of the e 



Tunga limil. The ta 
lers after them. Soni 
hat the code value i 
If person; H marriei 



that any code change must be noticed to 
the individual , . , like is normally done 
anyway, NT stands for no tax: BR is basic 

cases where the pay fluctuates wildly, 
unfortunate things happen to Ihe amount 
Qf las deducted, so it is calculated on a 



i. Each company has an o 
t in or out of the gov 
■. If they contract oul then they 



percentages. A is con- 
Bin, reduced, married 

normal; E out, reduced; 
(retired). Tbere an; t,i- 

s. Again, the com^-uter 

te of the lower and upper earnings lim- 
*" mployee contribution is deduct- 

Jompany pension schemes vary, Nor- 
iDy, there is an employee and an em- 
contribution within earnings 
jr there may tie scales of percent- 
rain si eaminRs. There may be, 
bution for a bigger 
1. Computers can be programmed 
p company-specified rate tables 



llngly. 
n ther? 



Payroll 



tions. Tliere can be a dozen different 
schemes that employees can get inlo. 
Some are collected and paid over by the 
employer in bulk; for example, union 
dues. Others are accumulated to pay off 
loans, perhaps for season tickets, and 
cease when fully paid off, Yet others are 
paid by the employer to a specified re- 

these payments can be deducted before 

will be taken up by any one employee, 
otherwise his payslip, showing deduc- 
tions in detail, is going to be about a foot 
long. 
With luck, we now can add it all up 

employee. The payslip is printed and 
either sent off to him in an envelope, or 

will keep a hard-copy printout of the pay- 
roll for the archives; the totals on this 
printout will be the payments and de- 
ductions, and the employer pension and 
M coninhutions for posting to the Nom- 
inal Ledger. It will normally also provide 
a way to analyse the gross pay to cost 
centres or departments for costing 
purposes. 



'leavers and joiners 
always seem to end up 
with manual payslips' 



feed 11 



.mber of small cc 



i! Other ci 



^taf f ar 



add) 



a next higher round sum. Cheques can 
printed if you have the special cheque 
lionery, together with a listing for use 

employee bank name, code and 
and the account name and ref- 
umbcr, and sent with a list to the 
; bank or direct to the Bankers 
ed Clearing System (SACS), 



ber of them will nut have brought their 
P45 tax form from their previous employ- 
er and you have to deduct al an emer- 
gency rate code, currently on a 137L, 

a P45 to take away. At the end of the year 
there is a P35 listing of every employee 
paid during the whole year to send to the 
Revenue, and a P60 certificate of pay and 



w Camputer Users Start Here 

rhete is no doubl that a Service Buri 
I very painless way to do Payroll. ^ 



■vion 



. and the o' 
id then 



othe 



tiureau about ID davs before payday - 
and the bureau do the rest. Some bureaux 

a very smooth contact with BAGS for 
credit transfer; but all bureaux can do this 
painlessly. The bureau wiil of course look 
after all the problems of tax and NI budg- 
et changes and any new legislative re- 
quirements. The cost tends to be very 
low, at around 12p per paysUp. 

cessing is that the lead time is rather long. 
For weekly employees you iiave to pay 

was earned. And any changes that miss 

the following pay period. In particular, 

up with manual payslips.' An in-house 
computer has a more instant turnaround 



changes 



ork well. If you already 
you have probably con- 
sidered using it. 
Microcomputers are even more instant 

range of problems. Most of the buyers 
are first-time users. The buyer need not 
1 J _i — I ^^^ payroll works 



buy a packag 



chng fi 



Lastly, a Kst of staff for each payment 
method is printed oul separately. Staff 
paid in cash are listed with a coin analy- 
sis; normally you draw the exact cash 
from the bank, and there should be ex- 
actly nolliing left over when all the pay 
packets are stuffed. Some companies 
specify a coin analysis 



chine should all else fail. Understandably 



ly firsl-ti 



anding Ihe payroll problen 






jrrequu 



Dtofhs 



iitional pack- 
ages are insiauea ana enhanced over the 
years this after-sales support remains a 
valuable part of micro processing. Not all 
" laied to buy a Pel, Apple or 



number ol 

premium price for guar 

ing and comptehen 



Man 



offer 



!. The n 






>f deduc- 



Aihy IBM and ICL stay in bi 

cause their service is appreciated. On a 

micro level there are probably 15 nation- 

fergood, standard, (but often jnexdhng) 
products with good installation and sup- 
port service at a premium pnce. 

NaSonal Data Processing Service 

NDPS is the Post Office organisahon 
set up originally for internal work, bul 

outside customers. Notably, Ihcy operate 
the LACES system to control and sched- 



Payroll 



r 



vice charge is t330. 


iiig for three levek of report sub-group- 


office will no 


[nitial sales conldcl ie, Ihiough tioroial 


ing. The codes are validated as they are 




'ost Office sales oflkes dud initio exiJer- 


entered. There are reports for analysing 


TWO Ways of 








_ondon (01-^32- 9258), and al Leeds, Si 


The system is sensitive to dates of jom- 




Albans and Bristol, One ol tlu' jppliLa- 


ing and' leaving, and for each employee 


overlime and 


ioiis people will call on tht tuitoriier dnd 


the svafem will record the last pay penod 






for which he hae been paid. So the sys- 










which lo decide DeUvcry ol the com- 






pulei and configunng the software tor 


can be specified ivilh pounds jiui piiue 




he options by the soitwrtre house, Read- 






ng Computer bervices, would take about 


a rate number will be diu.mi.Uk.aiv ...1- 




our weeks. When I saw the system de- 


culated to gross pay, plus a fijt rdti.J loi 










three payrolls to date. The system is de- 


Pensions can be fiat rate or percentage. 


working docu 



j * 







to read. Tliey obviously have a lot of ex 


1 II 1 rliLjlarjmployMJB 


Payroll 


perience in running payrolls. 

Proper forms and stationery are pro 
vided to make it easy to use, Including 






11 tlie proforma. 


side for the employer contributions. The 


run control sheet to be dated and in 






lialled as each stage is complete. The cor 




payroll record for the archives and has all 


rect end of year procedures are available 


tiQn basis in pa> roll number order, giving 


the required totals at the end. The Pro- 


A system for backing up files is providet 




forma can then be printed readv for the 


but I would comment that the time taker 


and the new value. Any emplovee nol to 


next period. Control is based oii the P35 


to do this is over 20 minutes, indudin 


be paid this period is marked SlF. When 


end-of-year listing which is also run each 


the reorganisation of the records. Thi 




month for the archives and tor balancing. 


seems overtly long, even if it Is only onci 


i5 printed out and checked. The payroll 


Employee details should be printed in 
full at least once a year, and selectively 
during the year for any change in the 


a period 


is then entirely automatic and all the do- 




cuments will be produced. If yau change 


ativeh small number of dcduUinn tvpe 


VOUr mind after acceptance you will have 


employee certificate of pav and tax de- 


allowed ii.lrl 1, ,a 


to unscramble it yourself and produce a 




manual payslip, altering the master re- 


ducted, Credit H^nsfers and bank listings 


any empl' . r, , . 


cord in the following period. 


are for employees paid in this wav. Che- 




The other option h the recommended 
one. The screen-assisted method works 
again from the praforma, but this time 


ques are not printed on the system, Ihev 
will be manual. Reprints are available se- 
lectively from the file if any payslips. 


tend to log Iht w L.rk intu definite pivro 
discipline the activity. 


Ihe employee reference number is keyed 




1 like the dose support available to Ih 




Each period there is an easy procedure 


user who, at least in the early stages. 


(he screen. The operator is lead from field 


for balancing. The total pay, tax and Nl 


going to need help, as on any new bus 


1. Md lo^ ,n.„ Ih, „i«,.j p,riod 


columns on the P35 are manually added 




dala. Prcssmg return at any field accepts 


to the previous period figures, carefully 


kedng" strength of the Post Office behin 


the standard value. The screen assisted 


filed away, and checked to see that the 


it the NDPS should have no difficulty ir 


method can be substanHallv quicker if 


new period-end figures are correct. This 


selling this package. I 


there are a lot of entries to be made. 


ing, and that in fact all the correct files 




Payroll Dulpul 


were used for processing. 


• Richard Waller is with SpicertmdPegk 
Manasmml Consuttanls. 


There are six standard reports printed 


Summaiv 


Editor's note. Readies are reminded lliat Ih 


by selecting from the report menu. Fays- 


Brand Nfius section aj our magazine carrie 
brief, but up-to-dnle, dettils o/ after applio, 


lips are on NDPS-supplicd stationery 


It all seems to be very workmanlike. 


with a tear-off portion on the right-hand 




lion piclages available. 



lappkz 



SALES SERVICE 



The Interface experts 



di,-*isn: 

'Scientific Systems 'Educational Systems "Business Systems 

and offer: 

• A full range of Apple & compatible hardware at competitive prices. 

• Specialised interfaces developed to your requirements, 

• Comprehensive softwari 

• On the premises service 

• 12 months guarantee, 

• 24 hour replace or repair 



-ary. 
md repair. 



*MICRO CONTROL Hardware* 



. Now In Stock • 



« ZaOSoflcard 
CPW'""' - COBOL - FORTRAN 
n 95,00 



• Double Disc D 
with ConlrDJIe 
£:550,00 



irW2 IDN Teh 01-4Q2 8842 



H 



SoJiware for S 


;UPE^ BRAIN 


(other CP/M™ machines supplied) 1 


LANGUAGES 




APPLICATIONS 


MICROSOFT INC. 




COMMERCIAL 




£195 


MCS Ltd. Invoicing 

OASISIll Slock Recordmg ■ £1150 
Sales Ledger 




£215 


FORTRAN Compiler 


£240 


COBOL Compiler 


£375 


Purchase Lfidger 

Nominal Ledger "^" 






MICROFOCUS 






tCIS-COBOL 


£445 


Fgll Inlegrated System £1950 


CORAL 66 




MEDIAN-TEC Payroll £500 


WHITESMITHS 


£340 


ROGIS Estate AgEnts system E47S 
Stock Control system £475 


(PASCAL (includes C) not yel auaila 


ate £500 


WORD PROCESSING 
MICROPRO WORDSTAR £250 


RESEARCH MACHINES LTD. 
'ALGOL 60 


Eno 


with Mail-Merge £320 
sba MAGIC WAND £200 


MT micfoSYSTEMS 






PASCAL Compiler 


£145 


ENGINEERING 
MEDIAN-TEC slope Sl^bilily Analysis £500 


VANGUARD SYSTEMS CORP. 




Portal F,a,rePla.]=Analviis £500 


APL Iriterpreter 


£190 


■DeerdB' Concrete Ddgn pk^e £1 BOO 


tinycflHociates 




ENG ANALYSIS Trua tor« program £35 


ttinv c interpreter 


£50 




DIGITAL RESEARCH INC. 




-3D £75 


tPL/l 


£300 




OTHERS 




CP/M User Group Library £6perdisl! 




£75 


STATISTICS pkge f £100 each 


PILOT 




MATH FUNCTION pkge \ £150 both 
MICROSTAT STATISTICS £150 


UTILITIES 




SIMPLEX method LINEAR PROGRAMMING £50 


"EDIT -HO (MicroBOfll 


£50 


GAMES PROGRAMS p.o]a! 


"MACRO -aO (Micro$oft| 


£90 




FORMS II for CIS COBOL 
*BSTAM (ByromSoftwearl 
SUPEHSORT (Microoro) 
HDBS 


£100 
£80 
£125 


• •• HARDWARE CORNER •«• 


YES! WE ALSO SUPPLY THE KIT 




MDBS 








MICRO B-i- 




LH^^HH £1995 




MAC (Digftal Researcli) 




■^^^^Hpi^H 




ZSID (Digital Research) 


£60 


l^^^^^^^3S| £2400 




DESPOOL (Digital Research) 


£35 






DATASTAR (MicroPro) 

fTlicpoPeoiule I 


£180 


B^^^^ ^-.i-^^5 Printers from 




1 1 llwl Vr WpvlW ■ 

TEL: LONG EATON (06076) 69117 
1 UNION STREET, LONG EATON, 


■M« 






Postage and Packing FREE on 'Cash-With' Orders. 




NOTTINGHAM NGIO IHH 






10% disooum on any two software orders e 


ceeding 


ADD V.A.T. 






Deinetdied Bv RETUCN whenever posslrtis 


Manuals £10!') or £20 except t 




Traaemerk lolo 


Price! !uD|Ecf lo Changs mihoul noficB, 




SUPERBHAIN - [j^g^.f'_^|^HESEARCM^^^"^ '^°''''' 


Trade EnqNiriei Welcome. 




Z30 - ZILOGINC. 




• DO NOT HESITATE TO CONTACT US FOR AN> 


REQUIREMENT NOT LISTED ABOVE 4 













Management 



Relations 



Lynda King Taylor 



ADRIFT 




"The Captain -who sni/s wilhoul any goal 
is conslantly annplainiiig that the wind 
Maws from the wrong diTtclion" 

Lucius Seneca (4 BC-AD 65] 



Lompamta Their main problem ap- 
peared lo be that they were managing 
iiinfrtiHiili/ and so were now being forced 
lo dea) with the changing rules of the 



irefront of our aerospace indi^stry 
ihe impacl of iM leclmiCBl pro- 
ne ivoiild be felt on the skills and 
I hisblv-skillcd workers like devel- 



And they shared other problem 
eiample, both thrir companies we 
highly competitive situation: and 
were multinationals. 

They had to compete, therefore, 
lemational productivity standard! 
so fell they had very little time to 
duce and gain changes 



d Ihfv 



their 



that thev 

had to cor 
projects, .1 

of tumin; 

Ihey: 

with the technological, sodal end political 
changes that were affecting their empioy- 
ees. Those same managers had tremen- 
il ability. ' 






suit, thesi 



agera complained 
ways blowing from the wrong direction, 
and that they were constantly menaced 
by hazards lo making technology pay. 
Both organisations had put fechriology 

improve their effectiveness, productivity 
and competitiveness. But they had failed 

nology is capable of doing and achieving, 
and the practical limitations of human re- 



Thc I 



:o Chan 



admitted thai the hu- 



i bi5i- and in an hieranhical fasbkin 






d M mto euating power stmilurea 
lev lorgol that as one designs lechno- 


Relations 


It 16 this worry about the "computer" 


jiial Bvitems so ont is also designing 




abusmg the employee, and the altitude 
that It IS the human being who has Ilj be 


Ihercasonwhv Ihe human factor was 




modified or selected for suitability to the 


t debited at anv length US'; that those 




machine which makes people cautious. 




olDn\ 1 1 iHork 


even hostile to new technology. Svatems 


ere Al le^hmilogists each exceilenl in 




musl enhance human beings rather than 


nipiitLi'=LiLnLelb'iM"m"ed^n'the''mar 
n^, [ tlu human sdi 111 in enter 


astasl-sl ll revMli 
be seLtl II 1 nt This 


relegate them lo being suhordinates ,.f 
the michine 
This bnngs me lo the second dilemma: 






could we introduce some systems design - 




^^b n .1 t 'iintiLR uas oiLUmng m their 






planls )[d\^b.n little regard v\as gnen 


Oon'v and behaviour? This is whal one 


f\ rirtainlv ignored this i.\hLn des gn 




leading systems designer has said, and 1 






quote Robert Boguslaw^ whose written 


U^gii-al f„turc 


ample where a mathematical graduate 


comments are not too dissimilar to .ines 


in [nil m a recent -\ine\ taur iind 


could be -el to i^ork on a computer svs 


1 have heard in my own conversations 


(5'^ radiate strong ftimingsignak whlih 








the task is fragmented and runs at an 




eir peril". The survey of lOOO people 


ever increasing tempo. Thf imphcahon is 
that the human being tries to keep pace 




s designed lo represent a crosa-seclion 


with the rate at which the computer han 




sex, age group, tjrpe of job, union 




cmbership, and type and size of organ- 


make his qualitative value ludRmcnt- 


^™, l'r„uhrcZ'pl"L'Caclen™^'St' 



The four findings are that • two-thirds Some svstcr 

lit the workforce think the microeleclmn- *he compulsiv 

11 revolution is likely to cause wide5pread 1900%, and w 

Linemploymenl • eight out of 10 people Canada has si 

many job skills i 

and industrial dis 
il likely to brin 



likely to bring sir 
lies, and • S3% it 
many redundan 



attitudes whic 


ullimately a 


acceptance of 
ment of people 

indispensable 

There must 


change. So t 
satti hides an 
and prejudic 
md orgarac ingr 
*/ technology, 
be much mor 




rnenl if Ihe ted 
anywhere near 
financial input 


nological pay 
to the system. 



'Some systems I ha\/e 
looked at increase the 
compu s e dec s on 
m^RQ ae by 



aldilen 



IS that 



technology and people. 

The first dilemma perhap ei 
why there is discontent at th tm 
tion of technology when 
skilled people. This happen 
ample, in the aerospace indu try 

Mike Cooley is a senior de m 

engineer in the aerospace m Uy 
trade unionist with TASS, and th th 
of a book called "Architect or Bee th 
human technology relationshi 
lished by Langley Technlca Serv^ 



trial relations. 

dding this to hardware being infra- 


Relations 


i-w'n' ., " ' ',|h'™ 














roach, gives the nol uneipected plc- 
ol Ihose two companies I have men- 
ed having little idea of their tonj lerm 
5 and requirements when discussing 


True or nol. even in the Unifed Slafes 


rather ihan simpi', ripr-'liiiLd 


they concede thai managers and profes- 
sionals resist change, and Ihat it must be 


Th]^ miludes word protesoors for typ 
iBts, viewdata systems, (such at the Fosl 








RIFT 


office systems. 




neca may have said that, "the cap- 
who sails without any goal is ron- 
tly complaining that Ihe wind blows 
the wrong direction" But lo my 
d it is not imporlani from what dijec- 


Most of the companies in the survey 
plan lo wait until Ihe new office auto- 
mation equipment is easier to use before 
they provide their managers with ler- 
minals on a wide scale. They do plan lo 


The report also offers a current picture 
□ f text handling activities along the fol- 
lowing lines- 

a There is limlled b.it fast-growing use 


•apiain sets his sails. 


which, according to tfarvey Poppel, is 








portant as it is hi have a corporate 


from now. there will nol be an oppor- 


h 



trodmed Tn hi\e heard in ISTS a 



tunily to telescope the time il lakes to gel 
fheae fhinga done - enough will be 
unique to each organisation that, unless 
you get your feet wel (now), you won't 
happening". 






This 



very rti 



hthei 



witne= 


the f 


rst Symplon 


s of a 


For this was ™( his lob. He wa 


3 a man 


;er and 


he w 














lianged 




s d,an^c 


power 














And at this 












rought in 






stillborn 






the time be 




stance lo 


th._ 


chnology. 


nd the 



the UK with those companies that par- 
tidpaled in the Teil-procesaing/ofHce au- 
tomadon project undertaken jointly 
between the Computer Services Agency 
(CSA) and ihe Dept of Industry (DOI) 
and to which I referred in Issue 8 ITulvl 
In October, the consc"" - ' ' ' 

findings from the lexl-p 

ganisa lions during the 1 



of their 



It discu 
?n major UK 



a::ZL^'ln^Trr'"'^.u"'''\T^ 'Everyone in an office can 

r^td^r.^rar^l^pofes'^ionLrrndm^: point to the 



b About one-thjrd ot aU typing work 
analysed was of Ihe 90rt where word 
processing could produce good in- 
creasea in producfivjly. Secretaries 
and typists, averaged together. 



ceasing producHvily and do fust thia 
on fully-utilised word procesaors Ihe 
number of word processors needed 
would be, after allowing for Ihe in- 



N 



Tham 



cag 



ance to change was hard, and, without 
their full support, any move towards au- 
tomating the office it doomed. However 
Corneliua Sullivan, Ihe manager of the 
chnology group at Ihe BanI 






The work in each company covered the 
exammation of current maclices and 
work loads, plus future objectives, and 
then compared Ihem with equipment 
available or likely to become available. In 






IS the ■ 



easy 






In the CSA/Dol report, long-term sh'i 
niamc ivm evap- egies were produced for the ten die 

companies involved, together with she 

clknt itudi/ puhlishel and medium lerm recommendations . 
opwHhm; for furHrpr stages toward'; an overall straleEV 
"^' The term text processing wa! taken 



Each company partiopahng rece ved a 
detailed rep it re a ng o la own strat 
egy. Some general recominendabDns 



Relations 



prisinglv among he m" 
eiperieiice a 



provid ng 


on heir orgausahons policy and plans 








helps ompan es t ctimpare their own 




perfonnan e I hal if others, but also 




ofer an ml a dea f the benefit of u6- 




ng ne \ qu pmen he most likely start- 


ps''Ji t)^ 


ing po nt nd me idea of cost. 


g ui 


The hid e one third of a mil- 


ugh m 


1 on pound shared lietwcen the Dol and 


c^n olcd 


mo n a n th ng compared with the 














anbnue o 


capta n s lost or has set his sails wrong. 








aodal implications and the management 




of change. ■ 



ie n k of incompatible gystems. I 



• Lynda King Taylor is a im 



NO FBILLS, NO GIMMICKS, 

JUST GREAT 

PRINTER DISCOUNTS! 



NEC 



' AN ACOM 1BO \ 



OKIDATA 



Qume 



NORTHAMBER LTD 



^— BUSINESSMEN ^— 

Complete Systems supplied to your 

Business now on real Computers 

with a full 12 month warranty 



Wotd-Processing 






from £3950,00 


Integrated Account 






from £3700.00 


Solicitors Accounts 






from £3700.00 


Insurance/ Est ate Agents 




from £3000.00 


Stock Control 






from £2950.00 


Bespoke Systems 






P.O.A, 


Full 64K Superbrai 


s, 320K 


or 700K, Qume 


Sprint 5 Oaisywhe 


1 Pr 


nte 


s, Paper Tiger, 


Dot Matrix Printer 


1)1 


<etles £20 per 10 


Dust Covers 


i-4 


00 



JftEmmfl Lid 



RELIABLE 
EQUIPMENT 



RELIABLE 
SUPPORT 



Application Software 



Jolin Lane 



HOW TO BE CHOOSY 

Standards you can apply 



provided. The fimcHons al the package 
should be defined and within each func- 
tion the lelated desimbtefcaluris should be 

it will be difficult to produce a defini- 
tive list of required fiinctions and fea- 

in eluded should be to determine the 
package philosophy, what it does, and 



programming staff 'of their own or with 


^B^K^ 




limited computer knowledge, will be 




the application and producing a docu- 


lookmg for programs which have already 






been m emslence for some dme and have 




mine what features a package must have 


been tried and tested on other users In 




and which are merely desirable. The un- 


th s av he use a o ds he diffcu hes 


h"t d"''o f "omrh^*"^ ^\^^u 


derstanding o" features in this sense is 


of e pensi e de eopmen a k o qua 






fied pe nn nd (5 h 


p bem denbfv ng, obta n ng and 


h nnaue and the selection of the 






pa kage 






The forma and content of questions 




e repe fron an 


re ating o he application functions and 


PP 


h h e<i hng u ers 


feahi es he package are of a very spe- 


pa k g n ( 


n de ab e e pe en e 


cifi na u e and can therefore only be 
mpiled b he user himself. However, 


e Ho e he r^ a h 




the e a e o h key areas, apart from the 


make ofti a e diff ti de pa 


n h h ha e d a n up n he e 


ap|. ahon functions, which have con- 


make d hcu t> pu h 


un p d a am k f o h 


d b mp ctonlheselectionofpack- 


H w an ou hooegoidpng n 


p kage 


agc d a hey are likely to affect all 


make a p og am good No e= ab 


h ebas 


u e 5 he merit special consideration. 
These a e u h areas as: 




dp odu 




quahtv ontr 1 do umentah n □ mam 


bes and 


• softi a e characteristics; 


enan e e\i A on pu p gran 




■ documentaflon; 




aue'"ou n^a a ona ah V "" 


• e hni a support; 








pend up n m hough p o e 


a k he ngh que flons 




h b 


a e he p kage aga n ho e 




Ony hen an ou dentifv he be 


lome constraints on the use of pack- 






age on m omputers are imposed by 






the phvs a milations inherent in the 


^g Idaiilllcatlpnatthe Best pratJuct 


ha dWfl c des gn. These are constraints 
u h a he number of customers, num- 


^ o a nnuan h " b 


M upp e p du e bn apeaf 


be o an a ions and the number of 


u P ob m p hng p odu 


hon g o h pa k 


dail po L g n the case of a sales ledger 




pa kag henumberofemploveerecords 


copying uf programs is as simple as the 
duplication of tapes or reconls. 

All these problems are likely lo lead to 
the prospective user asking: 


ea.ibiht>, coverage ot appb^ation, gen 
ral characteristics, hardware require- 


in the case of a payroll package; and the 
number of stock items in the case of a 




stock control package. These are all gov- 


lis information alone will provide a auf- 


erned by the siie of control proerams and 




fl]» iMt ,.„ b, .c„mmod.£d ta Ih. 


• is most of the available software very 


ase from which a rational ei.iluation can 




uncertain in quality, reliabilitj' and 




pacity available on the system. 




15 dependent upon the type of mlcropro- 


• 15 the viability and mlegrily oi^ many , 
software companies queshonable? 


the suppliers- !■ ■; . 


• even though some companies write 


lat the packagi' i-. ■! .i i. 'i . | , ,, 





Packages 






mple flstockconlr I package may ! 
L,fnf fli purpose stock control fiLes 



Software quality reliability and 
maintainability 

Tht prod iction t f rel M>^ aoth re 
be eased b^ the use ot (ru tured d 
and prDgranumng iDchniques. Becai 



sell documented, 











pa tya e less likely to imp 




on the same magnitude a 












floppy discs, their slow b. 


eking store-to 



nory tr 



■speed 



Iving around the p 
cessing speed of the system, which v 
affect the response time of the systt 

For example, an increase in the volui 
of business transactions may im 
s with a single VDU I 






k 5ysten 




er mth the addition of further tasks. 

It is theoretically posslljle to run sevi 

tasks simultaneously on the system w 

on-line data entry inqu' 



of tf 



, Hows 



, the 



le which n 
the disc memory transfer speeds are con- 
siderably enhanced, creates practical 

It may be necessary to resort to a system 
using hard discs to achieve an acceptable 
level of performance with ttus type of 
multi-terminal and interactive operation. 

Software characteristics 



teshng, quah 
much of the ■ 



imple of the program noiin 



plicaUons of packages on mainframe and 
mini systems have been in areas where 
requirements are most similar for users. 
These tend to be general business, appli 



Uther areas such as stack control and 
production conlroi have in the past been 
the target of packages but they pose more 
problems for the supplier and user, be- 
cause packages of these types usually 

requirements. This situation is again vcr>' 
much the case with packages being of- 

by the NCC (National Computing 
Centre). 

However, before embarking on exten- 
sive tailoring, the user is advised to con- 



suitable for general use. 
Within this context the package can bi 



counting periods can be defined, the 
choice between open item or balance for- 



(50 or so), program 

good programming techniques and style 
have been used. 

Software standards specify the 
Im^uiigL'f to be used in writing the pro- 
used, the Ini/P"! of the program- and the 



are largely determined by the type of pn 
gmmmijig practices adopted by the su[ 

methods, a powerful fully expressix 



time developing or applying then 

Software flexibility 



The 



■ntation and reduced the mainte- 



T 01 soirware packages is that of de- 
ing whether a package, in spite of all 
potential benefits such as low cost, 
e of installation, removal of the prob- 



This approach inaeases ihi 
ness of the package because 

need for tailoring, which in t 
that the package can be quickl 
implemented at a much lowi 
that of a package requiring 



options m a package is that they tend fi 



e found thai there is still insulfidenl 
exibility in the package to adapt it to the 

ry to resort lo making modifications at 



the user is dependent jpon Ihe aulhois 
of the package for any amendments 


Packages 


to be confronted with addiHonal charges 
for tailoring, and wiih possible delavs in 

nslallation. 

It is also quite piissible that if amend- 
ments are requested at some lime in the 

uture, so as to keep the package up to 
dale as business requirements change, 

he authors of Ihe package may no tongei 
be available lo undertake this work. Also, 

f the package has some scheduled en- 


For the purchaser who already pos- 
sesses a micrucumpuler system, or the 

in the future, it is important lo ensure 
that the package is fully compatible with 

ihe system software and computer con- 
figuration. This means asking additional 




• whal language is the package written 


Ruarantee that these changes will not 
onilicl with specihc users own 


• if the package requu-es an operating 
system, what is its name and source' 



To mmimise the risks of this type of 
situation the user should ensure that the 
package .s provided with option- which 
enable him to modify the mjul and 
ideally the output and pncessn;, func 
hont ol thi package whei 



needs something differs 
nuch he is prepared to pa 



befor. 
Dring hi 



• what arc the models of mioocompu- 
ters on which the piickage will run? 

■ what type uf backing store medium is 

• whai IS the tolal backii g store capacity 
required? 

• if the package has special peripheral 



requii 



e thesi 



All dccumentation suppHed with the 
package should be examined before plac- 
ing any orders. 



J^.L„tMl,be their computing as the best 
=lrJlLi:i tot fulfilling their DP rcquire- 
iKi.iU'. .ind by users with replicated siles. 

which the package mav have been pur- 
chased may restrict the' use of the pack- 
age to a specified machine and/or prevent 
the giving of copies to a third party. 



unadaptaUe 

The taster the changes in hardware, the 
greater the need f,.r software to be mrff- 
imdm! of it, yome of the most recent 

uances in speed and storage capabiHUes. 
ation package bought for a sys- 



Then 






of the package provided? 

• How much support is provided for in- 
stallation of the package? 

" During whal period of time from the 

provided for the package? 

• If new facilitli 






. updal, 



proliferadon of unauthorised copying of 
applications software, most suppliers will 
not normally provide pmgram source 
listings. 

If these are available, and Ihe user feels 
that they are vital bolh for fulure main- 
lenance, assuming that this is to be 
undertaken by himself, and as a form of 
insurance in case the supplier goes out of 
business, then it may be possible to come 

plier. For example, it may be possible to 
have a clause in the contract thai ensures 
that listings will be made available in the 
event of the supplier ceasing trading. The 
documentalion should be sludied in de- 
accuracy of informalion. 
As a inuiiwum, the manuals or manual 



— any Plan^ 1^_,. ,„„„^, 

the package? 

• Howmanystaffworkfull-timeonsup 

port of the package? 
■ Where are the support staff located? 

Terms and contracts 

Purchase prices may be based on out 
ments. Any additional charges should bi 
tract payments and licence fees. It Is alsi 



Ifappropriale, costs of other associated 
items such as supplies of magnetic me- 
dia, stationery, cabinets and ancillary 
equipment (bursters, guiUotincs, etc) 
should be obtained. 

It is unlikely that the user will be able 
to purchase a software package oufrighl. 
Only specially commissioned software 
will become the property of Ihe pur- 
Packages are usually offered on 



with a 



a third c 



er selling or giving c. 



lation of a software package is li 
copy of the software package con 



a hill definidon of the package 



will the package be installed for you? 

the package, and for how long? 

are statutory changes to the package. 



ing portable sof 


selofhardua 


reTa 


" Xare'"ptkfrin"add^h 


T^i^i 


• SiDuldf revised 'tt"^ free of cha 


other allows the 


apphcanon to 




Ihe user r resolving ooera 


nhoS" 


age be released, is this offered, an 




irc mpr -'-m 




lems that may occAom t, 


so is there any additional cost? 








ill error messages that can 


ed, together 




n 1- 1 






^ W the s\stcm should be lis 


rights lo use the package? 








t with idMce as to how to cor 


red them. 


• can it be run on a bureau or ano 
user's machine, in the event of bre 


Xtosim'pl! 






'^ TeiJhnical support 




down? 










• are you allowed to make your o 


to ^AilJi ilfirr c 


mpuler conli 


urahor 


s Technical support of the p 


ckage is re- 




the package tan 


TC transferred n 








package? 
• is a full definition of Ihe docume 


requiring extensi 


e modification 




of irjiJiraj during its instal 


Hon in the 



slmg iiseti of the package. The Hcular application. Buying a 

■li r should be willing, with the without careful study of the doc 

penniBSion, to give suitable names Hon and verification by an achi 

phone and if possible visit; but be onslration of its capabilities is ri 

f 'reference sells'. asking for trouble, 
rther and most important stage of 

t evaluation should conisi of an- Conclusions 



vaich air Quring a demon- ity of the decision-making procedure 
umernus and are largely de- rational approach has been ptesentei 
!hc nature of the application this article. This approach will also, I 



and 






Reliability demands that the package 
be sufficiently widely used over a long 
iTiough time such that most of the bugs 






.0/ 



how easy is il to use? ticularlv on systems costing under 

A good program should not be inter- £10,00), can only be made by the indiiid- 

ipted by mis-keying nor should It 'fall ual. Personally, i would suggest that any- 

,!arf or display unintelligible messages thing other than a rational approach of 

leck that the product is available now. as the result of abuse of the keyboard, this type is courting disaster; disaster 

a facility which is required is currently Data entry input should be verified by waiting to strike only when the system 

ing developed, ask to see it demonstmt- the program for mtidnHon uf numerical or goes 'live'. ■ 
first before you buy. Check how many alpha fields, and rongi ditcks should be 

1; installations in the UK already use made against numerical quanhfies. A , cimosins Programs for Muirucorfiputoi, by J. 

e package and find out the date ill the good program should not accept invalid e. Lane, la published by NCC Puhlicalions, 



EMG MICRO SYSTEMS 
EMG 01-688 0088 




Video G«nic j^\ 

BRITAINS' BEST BUY % ■ t^^t > 
IN PERSONAL COMPUTERS? "V^^j^C 


tailor made tor your business requirements: 


WORD PROCESSING SVSTEM £1999 
IMVOICE AND CUSTOMER SYSTEM C2999 
LEADS ANDSALES SYSTEM £2999 
INSURANCE AGENT SYSTEM E2999 
ESTATE AGENCY SYSTEM £2999 
COMPLETE BUSINESSSYSTEM £3999 




l^iii- ^ 


We are MAIN LONDON SORCERER 
STOCKISTS 




VG Sy««n Expansion ^^^^ Irrrlmi?™""'" I'S 


Sorcerer Systems Disif, Mams Stabiljsalior, 
Cooling Fan, Memory Upgrades, Servicing 




ProBt^m. 


Plug-in 315K Disk Drive 4,31 per week 
Video Disk Unit 5.59perweek 
DaisywheelWP System 14,99 per week 




?^E*X;dF,o™»,(CB„„=l ns™ 


WP Correspondence Couirse. Link your Sorcer- 
er to a mainframe or ottier Sorcerer 
Full software list on request 




TRisOWt h l.r, .^ m^EV^'""'"\u, 


6 COPIES OF SOURCE MAGAZINE ONLY £5 

Write to Dept GAG, EMG Microcomputers Ltd. 
30, Heathfjeld Road, Croydon, Surrey, 
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Business & Industry 



Activities British Institute of IVIanagement 



riidav, and (or Ihf future, one of the 
most pressing issues oi.r country 
and, indeed, Ihe rest of the world 
U5t face Is that of energy utilisation. 
ie oil crisis of 1973 brought Uie problem 
3 head and since that dale the price of 
I has rocketed; the first half of 1979 
inc saw a 50'^. increase in its coat, Con- 
ntraled attention on energy manage- 



SAVE IT-WITH MICROS 



le EEC's . 



ISBCs. 



.mpHonlo47l) " "'"'"^g ana ci 

mHi the mid- ;°'^fi;!^^P5;'i':?i 



■nergy managemFnl. A small market gar- 
I?ner was trying lu End ways of reducing 
)verheadE while keeping the production 
ind quality of his mushrooms constant. 



■nie' problem of energy saving has "^'f*"^* '° ^l^al. Energy requirements 

manyfacets. One worth serious consider- "J'^s'^e sorted into load identity, levels huts with the grealcsl oullay of money 

plaved by the micropracessor. Ever more ™i"™,''f^'fi'n-*"i,^m times of duration of ply ol steam nl a steady temperature for 

companies are recognising the potential °P^"i]on, size ol each bad and required optimum growth ol his produce. It was 

nfiliPmirrnnrnro==:^.,^ihKr^.,r.,^. „-„.,_ proccflure in thc eveiii ot powBr failure, noted that excessive steam was often 

Heavy clectiicdl users amnccted to the pumped into the growing huls and the 

national grid f.nd theinselvBS on a maxi- heal provided was nol regulated with re- 

1 supplied during ature was rapidly rising, the simple ther- 



control systems can produce very sub- 
i'nsll'iktion\wiicuu!Bs"orva!fhtiL7o^^^^ '^^^'^^ P' 



lergv 



ifkWhot ...^^.. 

ply authority's accounting period. This is 
knoHn a', the kW orkVA Maiomum De- 



ecognisB 



application 

Nol energv saur 
il^m,.<l (reducing p, 



control or non e 
ment Examples 



entended to include c 



generahon 

Fonnsunce in 
isation the problf 



larging 



floorTghhng'" irTo^n "'^ ^'""'e'' cnn^umphon piclu 

tun ThesB"!r''ab"lnd numerL'us "'^I'^al "ver nde if des.red 

■rs ill m iK. Liic.g\ management ■\ hirlher simple sample ill 

'■ - - -■" ■ , supen ■ - - ■-- ■ 
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■ trarpv usage 



.rr.^ optimi.ilion Th. n 


icrupro.. 


ss„r nation and 


Ihc lersalihU ol this tool in 
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Plant Cycle 

Control 
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Steom V 


\ 

ntilatjon 



un'd'e^'lk n vf n""ad "'' 


osl 
e make 


technolog} e\en moreath-ai 

able the user to converse 
chine in real English, rathe 
employ programmers to 


nguages 
than havi 



L NEWBURY HL NEWBURY HL. NEW 

Smart Micro-based 
^ Visual Display ^ 
Terminals - 



24 Iine5 of 

peri..^.9SliO(ASCII 

cliaracler^i Dualinieria 

CCITTV24ai,d 20/60 m, 

currvmloop Stlti-^bleli 

duplex Green phosphor non glare dispk 



7000 




See how solid our backing is, 




Each back issue costs 60p 

linduding poslage snt! packing) 

Write to: Computer Age 
4 Valentine Place London S.E.I. 



SHIRLEY PARSONS 

0296 32023 

Sycom Computer Systems 
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1 1 enclose a cheque/postal order for £7.20 (Please | 

make payable to Computer Age Limited, 1 Valen- 
1 tine Place, London. S.E.I.) | 
. j— j TICK HERE FOR YOUR FREE TAPE . 
1 1 — 1 "Computers for the Businessman" Ssepagas/. | 
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appear on pages 73 to 76 of your 




dsled OclDbe. 1980 a p.-rtinont to ^^ 
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and useful as an educaHonal laoi 


well versed in compulets but etpe 
bKome Increasingly familiar Willi 
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h e bv David Bishop on Searchi 




being of immedialc rclevan 


Clause for Eoncem 
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a paper. 
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2 Online Ftarchins has been availabk' in the 














The Complete Service 
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Information and 
Administrative Control Systems 
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Suppliers of VECTOR GRAPHIC 
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Cumpiiler Systems 






From single user lo disln'buted 


s u 






proa^ssing - 
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Business and Word Processing 
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Packages 
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Phoenix Computing Services 
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CB1 3BY 
[02231212392/211307 
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IBM GOLFBALL PRINTERS 


9 Ringt a a ib e un a pd al 




From £425.00 + VAT 


d n ■i.hnt, 


b np on ba 




^ 


suag n fih bene on, hing' ike th 


a_ printed; 




^M:- 


Ci1 ta V MaRmBffl ispobabyaHa, 


■e 4 isahlghlvncphisHcatedfileandisnot 






u has been dane n the a ea 


ava able on pubUt a«esb services. 






a Dus dause forms tg 






vered n 1 E N cholis book 42 and « ats alw not available i,n any ol 






P dgramni ng Senes Add so 
he Shtictuit dnd Des gn o 


n be services listed in the article; 




A.I.D. OFFICE PRODUCTS - 




51 railed METADEX as an unlinc 




SUPPLIES 


* hu G n*«od D Lumsdcn A Bnu 


database. 






Sh «y Suuthamp on Sin SEL 


9 Tho E aie specific commenK on the lisKng. 




BR1S?0L '^"°"" MANCHEsJeh 


• tlO book vou he 


T author says that he regards the list as 




T»h (0464)774564 Tah (0611747 6454 




It'sallontbescieen 

in a moment with our 

Real Time Sales Ledger 

Package- 



^rClfTard nn 061-fl32 9967 for funh 



■^^^^^'^^^.'^^^ NatthemSoltwai? Consult, 



THE VISUAL 
CHAMELEON 




...otherwise known as 
the Visual 200... 

has facUity for inslanl swik:hing lo emulate - 

* Haseltine ISOO * ADDS 520 

* Lear Siegler ADM-3A * DEC VT-5Z 

Nol only versalilG. Pragma's micraproceEsor-based 
V-200 hBS a tiltahla screen to tune out glare and 
raflexian, and sells for only £697 on a one-off basis, 
OEM prices available on requasl. Singla p,c,b. 
circuitry gives high reliabilily. Detachable solid- 
state keyboanl gives room for manoeuvre. Send 
your official order and we wiU send you the Visual 
200 For 21 days sale-or-]'olurn trial. 

pragma limited 

Middlesex House 29 HighStfeet 
Ectgware Middlesex HAB7UU England 
Telephone:01 -9528471 Telex:9226!5 
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comart 
communicator 

The clean simplicity outside... 




.conceals the pedigree inside. 



»»». Comart 



Comart sCP 100 Communicator is the new British 
desgned Brilish made Uicrocompulerfrom 

"le result ot a carefully conceived 
de eopnent ptoararnme. ilejiploitsComarl's first 
ha d axpenence at the Brilish computer market, 
and he growing slrengffi as a manufacturer 
CP100 ;attie first of a new generation of 
flexible, expandable micms specifically 
suit British operating c 
on requirements. 



The U.K. Leaders in Microcomputer 
evelopment, Application and Support. 



The clean lines outside, conceal Hie power 
within; itsS-100 bus means wide ranging 
peripheral support, and simple after sales care. 
And, that's not all. Communicator is tjuilttokeep 
your future options open. It's ready lor Prestel, 
asynchronous, and synchronous operation. It has 
expandable memory capability and yet it's price 
competitive as a stand-alone system with its 
CP/MTM operating system, and support 
soHware, 

Find out more> about Communicator today. 



comart 



NORTH STAR BUSINESS SYSTEM 



WORD-PROCESSING 

STOCK CONTROL 

INVOICING 

SALES & PURCHASE LEDGER 

ETC. ETC. 




CV QTCXnU PRCDVEN RELIABILITY 
t A-O 1 UUIV 1 YEAR GUARANTEE 




SAMPLE RECOMMENDED SYSTEM (AS ABOVE):- 

A Horizon Computer (64K Ram 2 D/D Drives) 

B TVI-912C VDU, numerous features 

C NEC RO Spinwriter iRS232) + iraclofs 

COMPLETE SYSTEM PRICE (Includes cables) 

ABOVE SYSTEM WITH DOUBLE-SIDED DRIVES 

FREE [ ! WORDSTAR plus CP/M mi* above svstem. 


. . , E2080.00 
. . . , £595.00 
.. £1775.00 
.. £4450.00 
. . . £4730.00 


PHONE US OR CONTACT 
YOUR NEAREST DEALER 

KMCOMPUTEn SEFl Vices 
Ca.difr Wales Ta-. 0J22-3a«313 

Caventiy Warwickt. Tel: 0103-7T26E 

IsSSJI"!,™,. 

SUM LOCK-BO mo A IN LTO 

VIDEO VECTOR OYNAMICS LTD 
GiBBwSooIlsndTor 041-236 3^B1/3 




E395.0Q 

E50,00 






WORDSTAR V2.1 - SuRaib word piocessing pBGkage 

MAIL-MERGE- Adds form lenergensralmn to WORDSTAR , ... 


£235.00 

E75.00 

E1SE.Q0 






MictosoK BASIC compiler \Jb.\ . 

Microsoft FORTRAN-80 


. ..,£195,00 
£205.00 


Econoiam XX — 32K Static Memory with bjnk switching 


£355,00 


















Anadex DP9500 Printer - Fait, bi-di national, logic-seeking 

Morrow 26Mb Hard Disk Sys. r- TimeshavBr CP/M-l^ortti Siar DOS . 


£895,00 

£3495,00 


^^a^MUHm^^R PHONE FOR LATEST PRODUCT CATALOGUS^^^ 



lINTERAM 



